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PREFACE 


Following discovery of oil at Prudhoe Bay in 1968, a transportation and utility 
corridor was established to link the Arctic Coast with southern Alaska. In 1974-75, a road 
was constructed within this corridor to facilitate construction of the trans-Alaska oil 
pipeline, now scheduled for completion in 1976. 

Initial developmental decisions preceded any planning for the future of land in the 
corridor or within the region. To provide a basis for future management, the Fairbanks 
District of the Bureau of Land Management (BLM) in 1974 commenced a comprehensive 
study of resources, development potentials and constraints, and management objectives. In 
early 1975 BLM produced a preliminary plan for the utility corridor, which in most places 
extends in width from 6 to 24 miles. In spring 1975, a regional planning seminar under 
Professor Victor Fischer at the University of Alaska, Fairbanks, devoted the entire semester 
to an analysis of regional factors in northern Alaska that would effect the future of the 
corridor and use of the North Slope Road. Whereas the assumption had previously been that 
the new road to the Arctic would be open to the general public, this regional planning 
seminar carried out the first systematic examination of use alternatives, taking into account 
environmental, economic, and social factors. 

One of the questions that emerged quite early in the land-use planning investigations 
was whether a new community should and would evolve at the intersection of the North 
Slope Road and the Yukon River-Yukon Crossing. A planning team sponsored by BLM 
carried out an initial investigation in cooperation with the Alaska State Division of Lands, 
Alyeska Pipeline Service Company, and others. This, in turn, led to a decision to carry out a 
more thorough investigation of the regional factors that may affect establishment of a 
community at Yukon Crossing and of the land use and other requirements that would have 
to be accommodated if a community were established. BLM arranged with the Institute of 
Social and Economic Research of the University of Alaska to perform the necessary research 
and to produce a report that could serve as a basis for further decisions and investigations. 

The Yukon Crossing Study is the report prepared for BLM by the Institute of Social 
and Economic Research. The report was prepared under the direction of Vic Fischer, who is 
its principal author. Planning support was provided by Steve Reeve and Ron Kasprison, who 
also prepared the graphics for the report. An exhaustive regional analysis that provided the 
base for this report was prepared by Tom Warren. ISER editor, Ronald Crowe, managed 
final production of the report, June DeSimone was responsible for the many preliminary 
reports and drafts, and Susan Woods produced the final manuscript. The earlier work done 
by the U. of A. regional planning class proved of great value in the initial phases of the 
study. 


Valuable help was provided ISER by many individuals in both government and private 
organizations. Key among them were Jesse Dingman, David Mihalic, and others of the 
Bureau of Land Management and William Copeland and John Dunker of the Alaska Division 
of Lands. Technical information was provided by Doyon Ltd., Tanana Chiefs Conference, 
Alyeska Pipeline Service Company, Fairbanks Town and Village Association, Alaska Arctic 
Gas, El Paso Alaska Company, the U.S. Forest Service, the Alaska Department of Natural 


iil 


Resources, the University of Alaska’s Agricultural Experiment Station, Mineral Industries 
Research Laboratory, Alaska Miners Association, the Alaska Division of Tourism, the Alaska 
Visitors Association, Wien Alaska Airlines, Alaska Airlines Westours, Alaska Tour and 
Marketing Services, the Bureau of Outdoor Recreation, the Alaska Department of Fish and 
Game, the Federal Highway Administration and many others. While helpful individuals are 
too numerous to mention, their support is greatly appreciated. 


Richard LeDosquet, District Manager Lee Gorsuch, Director 
Fairbanks District Office Institute of Social and Economic Research 
Bureau of Land Management 


September, 1976 
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PART I: GENERAL 








CHAPTER 1 
INTRODUCTION 


The establishment and growth of a community is determined primarily by economic 
and social factors, and these are the principal subject of this study. In addition, many public 
and private policy decisions greatly affect the course of development. This is particularly 
true in the case of Yukon Crossing, as its future is a function of decisions by the state (e.g., 
status of the North Slope Road), federal government (e.g., ownership and management of | 
land and resources), private industry, and Native interests (e.g., resource development and 
investment policies). While most such policy decisions will be taken outside the context of 
decisions for Yukon Crossing, the study is designed to take such decisions into account and, 
insofar as possible, lay the basis for relating them to future site development. 

Principally, the study aims to provide a basis for deciding the future of Yukon 
Crossing. While this report is essentially preliminary in nature and its conclusions subject to 
massive uncertainties, it is clear that some level of development will occur at Yukon 
Crossing. This report should help provide the basis for determining responses to such 
development and for further planning. 

The purpose of the study is to provide a basis for policy and decisions affecting Yukon 
Crossing. Accordingly, the Bureau of Land Management contract provided for inclusion of 
three primary components: 

e A regional economic, demographic, transportation, and land-use analysis to help 
determine if there is a reason or need for the development of a community at the 
Yukon Crossing. 

e Establishment of the general ranges of prospective development, estimation of 
prospective timing of development, delineation of prospective use and facility 
requirements, and outlining of other factors that would guide site planning and 
development at the Yukon Crossing should the option of permitting community 
development be selected. 

e Preliminary site reconnaissance and preparation of a preliminary land-use plan in 
accordance with prospective needs and general site characteristics, including interim 
suggestions for transportation and infrastructure needs. 

Unlike communities that originate at a particular site because of a specific resource 
location, the site advantages of Yukon Crossing may evolve from the surrounding resource 
region it would potentially serve. As a result, this study deals with two major categories: (1) 
the Yukon Crossing site and (2) the broad, surrounding region. 

While the study does delineate existing conditions and development patterns, its 
primary emphasis is on examination and evaluation of possibilities and probabilities of 
future resource and economic development. The objective throughout is to outline possible 
developments in terms of how much they may induce demand for growth, require facilities, 
or otherwise impact planning for Yukon Crossing. 


Evaluation of the future is, of course, characterized by great uncertainties, and 
development probabilities are in most cases analyzed in terms of maximum, minimum, and 
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likely ranges. As appropriate, public policy alternatives are considered (e.g., open and 
restricted use of the North Slope corridor). Insofar as possible, regional, social, and 
environmental factors affecting future development are set forth, as are other pertinent 
constraints. 

Throughout, regional development prospects and policies are examined in terms of 
plans and objectives identified by public agencies and Native regional and village 
corporations. In cases where the future is greatly affected by land ownership status and 
resource management policies, these are considered in the individual analyses. 

Development analysis of the Yukon Crossing community translates results of the 
regional examination into types and ranges of. prospective community development. The 
analysis ranges from policy issues to specific Jand use and facility recommendations and 
design specifications. 
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CHAPTER 2 
SUMMARY AND CONCLUSIONS 


The Yukon Crossing Study is designed to provide the basis for policies and decisions 
affecting possible development of a community at the intersection of the North Slope Road 
and the Yukon River. An analysis of regional factors affecting roads provides the basis for 
projecting potential community requirements at Yukon Crossing. Alternative land-use and 
development strategies are proposed for the Yukon Crossing site. 


Regional Analysis 


Regional development potentials are examined on the basis of available resource 
information, speculative consideration, economic-social-environmental constraints, and 
other factors. Projections are made to year 2025 by periodic increments. In view of the 
great uncertainties surrounding the region’s future, ‘“maximum,”’ “minimum,” and “most 
likely” development alternatives are projected. 

Transportation is the key to the future of Yukon Crossing. Any community growth 
will derive from the site lying along northern Alaska’s only major land route, as well as its 
intersection with the Yukon River. Regional development alternatives take into account 
open, closed, and limited use options for the North Slope Road. 

More than 5 million acres of land potentially suitable for agricultural crops are located 
in the region. Maximum development would require an initial investment of over $12 
billion, 44,000 man years of labor, adequate support services, and major annual investments; 
potential annual value of agricultural products is about $1.7 billion. Minimum development 
would consist of individual garden plots to serve resident population. Relatively limited 
production is projected as most likely. 

Maximum forestry development projects an annual yield of approximately 79 million 
cubic feet, with an annual wholesale value of over $80 million, and employment 
approaching 2,000. The minimum development scenario is based on logging and production 
for local consumption. Likely development projects gradual increases of forestry activities 
of a moderate scale. 

Little resource specific data exists on the quantity, quality, and location of 
non-petroleum minerals. Maximum development is projected on the basis of expanded gold 
production and discovery of a major non-gold mineral deposit; regional employment would 
exceed 800 by 2025. Minimum development projects a doubling of present mining 
activities. Likely development shows continuing expansion of mining, with employment 
exceeding 400 by 2025. 

Effects of oil and gas development upon Yukon Crossing will come about primarily 
through construction and maintenance of pipelines from the North Slope and, secondarily, 
through highway transportation of freight to serve exploration, development, and 
production. The maximum development scenario assumes construction of the first gas 
pipeline and of two more oil and two additional gas pipelines along the corridor, and that 
roughly 100 operating personnel would be resident at Yukon Crossing. Minimum 
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development assumes no further pipeline construction within the utility corridor. Likely 
development projects construction of the gas pipeline currently being considered and 
construction of one additional oil and one gas pipeline within the corridor. A topping plant 
and petroleum product distribution facility is projected under the maximum and likely 
development assumptions. 

Recreation and tourism provide the most tangible near-term prospects for stimulating 
Yukon Crossing development as well as nurturing long-term growth. Maximum development 
is predicated on open public use of the North Slope Road and provision of full facilities and 
services; over 120,000 visitors crossing the Yukon River are projected for 1980 and 400,000 
in 1990. Minimum development assumes that the North Slope Road will be closed at a point 
north of the Yukon River; resultant projections show some 1,000 visitors to Yukon Crossing 
in 1980 and over 3,000 in 1990. Likely development assumes public use of the North Slope 
Road, at least to the Brooks Range, and projects around 80,000 visitors in 1980 and 
200,000 in 1990. 

Other factors affecting Yukon Crossing community development include Yukon River 
barge operations, trucking, highway maintenance, Yukon River ferry, aviation, and 
community development. 


Community Development 


Aggregation of maximum, minimum, and likely development scenarios results in 
employment projections at the Yukon Crossing site ranging more than 100-fold, from 45 to 
4,665. Total resident community population similarly extends over an extremely broad 
range: from 50 to 6,000, taking into account seasonality of many activities within the 
region. 

No basis exists at this time for making definitive growth projections for the community 
that might be established at Yukon Crossing. Accordingly, land-use planning for the 
community is based on the alternatives for development stages: 

a. Service center with a population of 40 to 80. 

b. A town of 400 to 600 people. 

c. A city with a population of 5,000 to 10,000. 

Initial establishment of an integrated service center can meet early community 
development requirements without preempting decisions relating to any foreseeable 
community expansion requirements. 

Flood and soils conditions are major determinants of development patterns. 

Systematic land-use plans and aerial sketches are presented in this report to show 
location and character of projected development. 

Study analyses and demand projections show that those future needs which could be 
met by a community at Yukon Crossing could not be satisfied by a community elsewhere 
on the Yukon or within the utility corridor. 

Accordingly, it is concluded that a new community should be planned and developed 
at Yukon Crossing, since its facilities and services will be required even if the North Slope 
Road is not opened to the general public beyond the Yukon River. 
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PART Il: REGIONAL DEVELOPMENT AND YUKON CROSSING EFFECTS 
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CHAPTER 3 
THE REGION 


Physiography 


The study region includes the northeasterly portion of Interior Alaska and the eastern 
part of the Arctic Slope (Figure 1). The physiography or landform system of the Interior is 
highly diverse between its extremes and forested mountain river valleys and flat, low-lying 
tundra (Figures 2 and 3). Immediately north of Fairbanks lies the Yukon-Tanana Uplands, 
generally composed of even-topped, rounded ridges with gentle slopes; exceptions to these 
are the scenic White Mountains, rising on the average from 3,000 to 4,000 feet above sea 
level, with some peaks reaching over 5,000 feet. These uplands give way northward to the 
Yukon Flats, the broad, level flood plain of the Yukon River. Elevation change here is 
slight, ranging from approximately 600 feet above sea level at Circle to 310 feet at Stevens 
Village, 226 river miles away. 

Rising from the northern boundary of the Yukon River valley is the Porcupine Plateau, 
and to the west, a continuation of the Yukon-Tanana Uplands. This intermountain plateau 
is comparable to the area between the Rocky Mountains and the Coast Mountains in the 
lower states. The uplands are characterized by low ridges with gentle slopes and rounded, 
flattened summits. Most of the hills are 1,500 to 2,500 feet high, with a few domes and 
mountains reaching 3,500 feet. The irregular valleys of the northern reaches of the 
Chandalar and its forks—the Wind, Sheenjek, and Porcupine rivers—dissect the Plateau. The 
Ogilvie Mountains, straddling the U.S.-Canadian border east of Circle, together with the 
Eagle Trough to the south, compose the boundary between the Tanana Uplands and the 
Porcupine Plateau, although their terrain is similar. 

The Brooks Range is in sharp contrast to the generally rolling topography of the 
uplands. An extension of the Rocky Mountain System, these mountains are extremely 
rugged, with peaks reaching over 9,000 feet. Glaciation during the Pleistocene Epoch carved 
the rugged landform, which with little change still persists. The Brooks Range is, however, 
breached in several places, Atigun and Anaktuvuk passes being two of the more familiar and 
scenic. The Arctic Foothills to the north consist of low mountains, plateaus, and highlands 
of generally rolling topography. These rolling hills fade into the Arctic Coastal Plain, a 
broad, level plain pockmarked by thousands of shallow lakes and swamps. Elevation is 
generally less than 400 feet above sea level in southern portions, gradually dipping to the 
Arctic Ocean and Beaufort Sea to the north. The plain is cut by many wandering and 
braided rivers that drain the north slope of the Brooks Range to the Arctic Ocean. 


River Systems and Lakes 


The Yukon is the principal river within the region, ranking fifth among the large river 
systems of the North American continent by drainage area and runoff. It discharges about 
216,000 cubic feet per second annually, the equivalent in average annual runoff of 140 
billion gallons per day. Major tributaries, in order of drainage area, are the Porcupine, 
Tanana, Koyukuk, and Chandalar rivers. Of these, the Tanana is the most heavily 
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Figure 1. General Study Region. 
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Figure 2. Physiography. 
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Figure ae Major Ecosystems. 














sediment-ladened stream, though both the Tanana and Yukon rivers are glacially fed at their 
headwaters. The Colville River, which drains an area of 24,000 square miles, and empties 
into Harrison Bay on the Arctic Ocean, is the only major river north of the Brooks Range. 

The stream waters of the basin have a generally moderate-to-low chemical content and 
are of acceptable quality for most uses. Preliminary studies indicate, however, that 
pathogens (of sewage origin) may survive longer in the cooler northern waters; thus, sewage 
disinfection could become a serious consideration in waste-treatment management. 

There are no lakes in the study region with a surface area exceeding 10 square miles. 
However, more than 40,000 lakes and ponds dot the alternating forested and marshy 
lowlands surrounding the braided Yukon and its tributaries. These and the thousands of 
small lakes and ponds on the Arctic Slope provide a highly-productive environment for 
waterfowl. 


Climate 


The climate of the region is generally divided by the crest of the Brooks Range into 
two distinct zones: the Arctic climatic zone to the north and the Continental zone to the 
south. 

The Arctic zone can be characterized as cool to cold year-round (Figures 4a, b, c, and 
d). The mean annual temperature at Barter Island is 10.4 degrees F., with mean July and 
February temperatures at 41.3 degrees F. and —19.6 degrees F., respectively, at the 
extremes. Correspondingly, the earliest recorded breakup on the Beaufort Sea (Barter 
Island) was July 22; the latest August 4, with the average occurring between July 27 and 28. 
Freeze-up has occurred as early as September 20 and as late as October 25, but usually by 
October 5. Although the Arctic does not receive the extremes of cold experienced in the 
Interior, winds create cold of equivalent hazard. Winter storms moving eastward across the 
southern Arctic Ocean cause winds of 50 mph or higher along the coast (above 70 mph on 
at least three occasions at Barter Island). Precipitation, however, is light, averaging 6 inches 
per year, most of it occurring in August and September, the least in March and April. 

The Continental climate of the Interior is characterized by great diurnal and annual 
temperature variations, low precipitation, low cloudiness, and low humidity. Sheltered for 
the most part by mountain barriers from the moderating influence of maritime air, 
temperatures vary widely with the seasons (Figures 4a-d). For example, the lowest 
temperatures recorded are —76 degrees F. at Tanana, a reported —78 degrees F. at Coldfoot, 
and a truly frigid —81 degrees F. across the Canadian border at Snag, Yukon Territory. 
Mean July highs range from 76 degrees F. at Fort Yukon to 66 degrees F. in the Brooks 
Range. The highest temperature recorded is 100 degrees F. at Fort Yukon in June of 1915. 

Prevailing winds blow from the northeast in the winter, spring, and autumn, and from 
the southwest in summer. Wind speed is generally low, about 5 to 8 mph, although Fort 
Yukon has experienced winds to 32 mph. 

Precipitation is relatively light, most moisture being intercepted by the intervening 
mountains to the southwest. Average annual precipitation varies from 11.3 inches at 
Fairbanks to 6.5 inches at Fort Yukon. Generally, precipitation is greater in the summer 
months of July and August and at a minimum between February and May. Snowfall 
comprises about 40 percent of total annual precipitation, mostly falling between October 
and April, varying between 50 and 75 inches annually. 


Permafrost 


Permafrost—permanently frozen ground—is almost universal within the region. It is 
continuous throughout the Arctic Coastal Plain and southward through the southern 
foothills of the Brooks Range. Basins of the Yukon and its major tributaries are a mixture of 
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Figure 4. Temperature (continued). 
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Figure 5. Permafrost Areas. 
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continuous and discontinuous permafrost areas (Figure 5). Permafrost may be locally absent 
in areas of high insulation, near large bodies of water, and in mountainous areas with a high 
geothermal heat flow; in general, however, permafrost is present at varying depths and 
thicknesses throughout the region. 

Permafrost can be a formidable natural and engineering hazard affecting everything 
from agriculture to water resource development, and must, therefore, be a major 
consideration in land-use and resource development decisions. Because it is virtually 
impermeable, permafrost restricts water recharge, and discharge, and limits ground water 
storage capacity and movement. By preventing downward percolation of water, it increases 
direct runoff and furthers creation of numerous lakes and swamps. In design engineering, 
permafrost must be accommodated not only to protect the environment but to preserve the 
integrity of man-made structures. 


Faulting 


The region is traversed by a single major fault system, the Tintina fault. This fault 
enters the region from the southwest and follows a gentle arc approximately to Stevens 
Village, thence through Central and Eagle. The Tintina fault is a major right lateral 
strike-slip fault system. It is hypothesized, though not proven, that the Tintina fault and the 
Denali and Lake Clark/Castle Mountain faults to the south may have similar histories of 
deformation, the deformation mechanism being the underthrusting of the north Pacific 
lithospheric plate beneath the Alaska mainland. Additionally, there are dozens of minor 
faults spread throughout the region, the two most prominent lying north of the Yukon, one 
following a north-south strike west of Christian and the other crossing the Coleen River in a 
northeast direction. 

Earthquakes within the region occur occasionally; however, large and destructive 
earthquakes are rare and all are shallow. While an earthquake on the magnitude of 6 to 7 
(Richter scale) is possible, building design criteria based upon seismic probability would 
indicate designing for a maximum of 6.0 in most communities south of approximately 
Venetie and a maximum of 4.5 northward. 


Fish and Game Resources 


Hunting and fishing are activities of major significance, current and potential, both for 
subsistence and recreation. While not directly affecting Yukon Crossing, their consideration 
is an important factor in several of the resource and development analyses later in this 
chapter. Figure 6 presents a generalized overview of wildlife habitats throughout the region. 
While not shown here, the Yukon River and its tributaries are important salmon streams, 
and most of the rivers, creeks, and larger lakes in this region support a variety of other fish. 


Regional Economy 


The residents of the study region no longer solely rely on subsistence resources, but 
neither can they afford to abandon the subsistence economy and rely on an emerging cash 
economy. The region has been among the least economically active in the state up until the 
advent of the trans-Alaska oil pipeline construction in April 1974. 

An overview of the regional wage and salary payments, civilian resident labor force, 
employment, and unemployment is given in Table 1. Although the region is large, its labor 
force is small, approximately 1 percent of statewide totals from 1970 through 1973. In 
1970 and 1971, unemployment in the region was significantly below the statewide average 
of 9.0 and 10.4 percent, respectively, due primarily to nonparticipation of the local 
population in the wage economy. In 1972 and 1973, unemployment equaled or closely 
approximated the state average (10.5 and 10.8 percent, respectively) due in part to the 
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TABLE 1 


Upper Yukon Wages, Salaries, and Employment 





Average Annual 








Average Annual Unemployment 
Total Wages Civilian Resident 
Year and Salaries Labor Force* Number Percent 
1970 $24,553,482 1h A 72 6.4 
1971 23,778,966 918 74 8.0 
1972 18,400,705 wou 76 10.5 
1973 20,059,541 669 73 10.9 
1974 74,901,406 1,792 104 5.8 








*Includes self-employed persons, unpaid family workers, domestics, agricultural workers, 
workers directly involved in work stoppages, and nonfarm wage and salary employment 
adjusted for multiple job-holding. 


SOURCE: Alaska Department of Labor, Employment Security Division, Research and 
Analysis Section. ‘(Alaska Labor Force Estimates by Industry and Area 
Revised,” 1970-1974. 
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TABLE 2 





Upper Yukon Employment by Major Category 








1970 1971 TOF? 1973 1974 
Mining 661 435 ** 165 586 
Contract Construction 280 166 78 106 1329 
Manufacturing 0 0 0 0 0 
Transportation, Communica- 
tions, and Public Utilities ei ** 198 130 198 
Trade 2 * * * * 
Finance—Ins. & Real Estate ie 0 : * 
Service 150 73 719 64 139 
Miscellaneous a! 0 0 0 0 
Government 110 134 168 196 202 
Federal 47 55 46 56 62 
State and Local 63 719 122 140 140 





*Withheld to comply with disclosure regulations. 


SOURCE: Alaska Department of Labor, Employment Security Division, Research and 
Analysis Section. ‘‘Alaska Labor Force Estimates by Industry and Area 
Revised,’ 1970-1974. 
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declines in the mining sector. Still, the single largest employer in the 1970-to-1973 period 
was the mining sector, composed primarily of activity on the North Slope. No activity was 
recorded in the agriculture, forestry, or fisheries sectors for the period 1965 (not shown) 
through 1974, nor has employment been recorded in the manufacturing sector 1970 
through 1974. 

Employment by major category for the Upper Yukon region is given in Table 2. In 
absolute terms, the federal government added fifteen employees to its payroll between 1970 
and 1974, an increase of 32 percent over the period, averaging slightly less than 8 percent 
per year. State and local government, on the other hand, added an average of seventy-seven 
employees between 1970 and 1974, most of these to state payrolls. This reflects a 122 
percent growth over the period, averaging slightly less than 23 percent per year, 
approximating the statewide average for the period. Government, mining, and contract 
construction provided the mainstays of employment in the period 1970-1973. 

The employment picture within the region changed significantly in 1974 with the 
beginning of construction activity on the trans-Alaska pipeline. The labor force swelled to 
almost 2.7 times its 1973 level. Wages and salaries paid within the region grew by a factor of 
almost 3.75 from approximately $20 million in 1973 to $75 million in 1974. The largest 
gains in employment were in the mining and contract construction sectors, recording a 
355-percent and 1,254-percent gain, respectively. These ‘“‘basic’’ industries stimulated 
increased activity in the support sector, i.e., transportation, communications and utilities, 
trade (not shown), finance, insurance and real estate (not shown), and in the service sector 
(Table 2). 

Obviously, the greatly increased size of the 1974 labor force was composed primarily 
of those who, the previous year, either had not participated in the labor force or were from 
outside the region, primarily the latter. In fact, many of those were probably from out of 
state, although that cannot be stated as an absolute fact. If true, however, it has important 
implications regarding impact within the region. 

Statewide, it has been found that 40 percent of pipeline camp residents send their 
payroll checks directly outside to a bank in their hometowns for deposit. Further, a 
substantial number of the local checking accounts of the other 60 percent are simply 
flow-through in nature. Thus, impact within the region of pipeline wages and salaries paid is 
undoubtedly less than that suggested by Table 1. Note also that the region has no 
manufacturing base and a very small support sector base; thus the regional economy would 
have been strained to the limits to absorb such impacts if camp residents had access to such 
services within the region. Commensurately, the impact of wind-down of pipeline 
construction within the region will be less than might be expected at first glance at 
employment data. Too, the population impacts within the region (due to the greatly 
increased size of the work force) are muted due to the remote location of the construction 
camps. 


Present Community Development and Impacts 


The trans-Alaska oil pipeline continues to have impacts within the region that are - 
significant both for the present and the future. The most prominent impact to date has been 
the creation of substantial Native employment opportunities. To aid in Native hire, the 
Alaska Federation of Natives (AFN) and others helped Alyeska recruit Alaska Natives for 
training and employment. The overall goal for the pipeline project was set at 3,500. 
Although accurate up-to-date Native employment figures are not available, data for the 
period January through May 1975 indicates that a total of 1,104 new applicants were 
registered, 1,111 received job referrals, and 820 persons, or 74 percent of referrals, were 
hired. 

Pipeline employment has had its own impact on villages, although this is difficult to 
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document. Many of those who are leaving for pipeline construction jobs would seem to be 
the more productive members, often community leaders. So many have left for pipeline 
construction jobs that many communities are experiencing local manpower shortages, for 
example, of experienced operators for community utilities and for local construction 
projects. 

Impact on villages is not limited to employment or population drawdown, of course. 
Relative non-seasonality of work has profound cultural implications for village life which is 
altogether different from previous seasonal employment opportunities, quite apart from the 
difference in numbers of jobs. 

Population changes in Interior communities are difficult to ascertain and almost 
impossible to ascribe to permanent or long-term trends. Survey data (where available) 
indicates that the populations of many Interior communities are remaining relatively stable, 
i.e., in Allakaket, Birch Creek, Chalkyitsik, Circle, Stevens Village, and Tanana (see Table 3, 
Figure 7). On the other hand, many communities have shown relatively large increases in 
population. Fort Yukon showed a 42-percent increase in population from 1970. The 
communities of Arctic Village, Nenana, and Rampart also showed large increases of 
population of 62 percent, 30 percent, and 47 percent, respectively, from 1970 to 1975. (An 
independent unofficial survey reported the population of Livengood to be 50 persons in 
1975, that of Chalkyitsik to have dropped to 85, and that of Venetie to have increased to 
160—not shown in Table 3. These are substantial increases in the former and latter cases. 
This survey also estimated the 1975 population of Nenana to have increased to a total of 
500 to 600 persons, an even larger total than reported for revenue-sharing purposes, if 
substantiated.) 

It cannot now be determined if these population changes are directly related to 
pipeline construction. Population increases in some cases are related to increased 
employment opportunities within the village itself, others to better housing, and still others 
to improved village leadership, the land-claims settlement, and a return home of the younger 
village members. On the other hand, Allakaket’s population appears to have held constant 
through the pipeline boom, although a reported thirty-nine persons, or 22 percent of the 
population, have worked on the pipeline. A generalized statement of pipeline impacts on 
Interior Native population levels is not possible; rather, it appears that population has 
responded to a variety of factors, including pipeline employment, effects of land claims 
settlement, community services, housing, leadership, and, undoubtedly, other causes. 


Villagers do see some specific adverse effects of the pipeline. Responses to a survey of 
social effects of pipeline construction cited most often family hardships, i.e., because the 
men were away from home. Also cited was an increase in alcohol consumption. 


Pipeline impact does not appear to have had any chronic adverse impact on the 
availability of fuel or food, although in individual situations the availability of other 
manufactured or service products, such as utility system components, their servicing, 
maintenance, etc., may have been affected adversely. Fuel prices vary greatly within the 
region, ranging to a high of $2.20 per gallon of gasoline in Arctic Village which depends on 
air charter service for delivery. Villages surveyed reported that the winter of 1974-1975 was 
not unique in terms of fuel availability, but rather a recurrence of the problems experienced 
every winter. Villages located on riverways, historically, have received the bulk of their fuel 
supplies by barge, and thus are dependent upon the river’s seasonal navigability, or lack of 
it, which determines the number of shipments which can be made. Another limiting factor is 
the large capital outlay required in single payment for an entire winter’s supply of fuel, plus 
the large one-time cost of storage tank purchase and installation. Villages may thus require 
several fuel shipments per year, and, again, delivery timing is dictated to some extent by the 
weather. A similar case appears to be true for food availability; Allakaket, Arctic Village, 
and Bettles cited shortages, and all three cited air freight delivery (or inclement flying 
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TABLE 3 


Population of Selected Places 
1950, 1960, 1970 and Current 




















Total Fiscal Year ’75 
Native State Revenue 
Place 1950 1960 1970 TOTO Sharing Population 
Allakaket (incl. 79 ith 174 168 AAS) 
Alatna Zo Zito) 
Arctic Village 53 110 85 82 138 
Beaver 101 101 101 86 
Birch Creek* 32 40-45 36 40 
Central 28 26 
Chalkyitsik 27 130 123 110 
Circle 83 41 54 a2 54 
Deadhorse 163 15 
Evansville 12 57 26 (est.) 
Fort Yukon 446 701 448 376 637 
Kaktovik 120 I LOAS 108 
Livengood 29 
Nenana 242 286 362 141 469 
Prudhoe Bay 49 
Rampart 94 49 36 rot 53 
Stevens Village 84 102 74 72 12 
Tanana ZS 349 411 350 406 
Venetie 81 107 jb 108 
Wiseman 26 
TOTAL 1,503 2,198 2,500 1,744 


*The 1970 census shows no population for Birch Creek, but in 1969 the Federal Field 
Committee estimated a population of forty-five people. In 1970 the Department of Labor 
Smaller Communities Team estimated forty persons, and the Alaska Educational Directory 
showed sixteen children in elementary school at Birch Creek. 


SOURCES: Information was extracted from several sources: U.S. Bureau of the Census 
(1970); Joint Federal/State Land Use Planning Commission, Community 
Profiles in Alaska, October, 1973; and Judy Vic, ‘Interim Report,” Fairbanks 
Town and Village Association for Development, Inc., Rural Pipeline Impact 
Information Program, June 1975, pp. 9-11. 
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weather) as a cause. However, only Bettles responded that a similar situation had not 
occurred previously. In this case, inclement flying weather in Fairbanks or Anchorage, as 
well as at the village, would prevent delivery, although not to the same degree, owing to 
differences in navigational aids. 


Land Status 


The Alaska Native Claims Settlement Act laid the basis for a major change in the 
ownership and management of lands in Alaska. Within our study region, large tracts of land 
are being transferred to Native village and regional corporations. Other smaller tracts of land 
have been applied for as Native allotments. State-selected lands are being patented or 
pending transfer. Federal lands have been withdrawn for inclusion in one of the four 
national systems (Section d-2) and for public interest land classification (Section d-1). The 
utility corridor within which Yukon Crossing is located, is under special jurisdiction of the 
Bureau of Land Management. 

Figure 8 presents a generalized view of land status in the study region. 
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Figure 8. Regional Land Status. 





CHAPTER 4 
TRANSPORTATION 


Transportation is the key to the future of Yukon Crossing. Accordingly, this chapter 
examines the existing pattern of transportation modes (see Figure 9) in the region and then 
reviews pertinent aspects of future use of the North Slope Road. 


Air Transportation 


Aviation plays a critical role in serving community, resource development, and 
recreational needs within the region. Only a few communities in Alaska have surface 
transportation access. Much of this is limited to rivers, which have a short navigation season. 
Wien Air Alaska provides service to Deadhorse and Prudhoe Bay, Stevens Village, and 
Bettles. Most other communities receive service by air taxi operators flying under contract 
to Wien. Smaller communities have service only 1 or 2 days a week, while larger ones receive 
flights 6 to 7 days a week, and Prudhoe Bay/Deadhorse has 5 scheduled flights a day from 
Anchorage and Fairbanks. 

Charter operators provide extensive services, particularly in support of such activities as 
mining, resource exploration, and hunting and fishing. Private pilots also fly extensively 
throughout the region. 

A string of airports and airstrips has been built along the North Slope Road in support 
of Alyeska pipeline construction. One such strip is located at Five-Mile Camp near Yukon 
Crossing. 


River Transportation 


Most communities in the study region are served by freight barges. Principal service is 
provided by Yutana Barge Lines, operating out of Nenana. According to the deadlines set 
for freight arrival at the Nenana Dock, Yukon River communities had a period of 3 months 
in which to take advantage of river transportation. Those communities scheduled for two or 
more trips per season had until August 25 to have freight in Nenana for transportation in 
the fall. 

Three to four barges transported freight to Beaver, Circle, Eagle, Fort Yukon, 
Rampart, and Stevens Village during the 1975 season. Two barges serviced the Chalkyitsik 
and one serviced Birch Creek, both being served by a smaller barge operated by Hunn 
Navigation out of Circle. Smaller river craft were used to transport freight from Fort Yukon 
to Venetie. Barges are used primarily to transport petroleum products, construction 
materials, and other heavy or consolidated freight. 


Highway Transportation 


Prior to construction of the North Slope Road (discussed below), only two 
communities in the study region were served by road: Circle on the Steese Highway and 
Eagle on the Taylor Highway. Both roads are open and maintained only during the summer 
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season. They are primarily used for recreation purposes but also serve local residents and 
mining operations. 

Freight costs for highway transport are significantly lower than for river transport; 
thus, fuel prices in highway communities were approximately half of those in communities 
served by barge. 

A road to connect the Interior to western Alaska has long been discussed. A proposal 
to construct a “western access” road from Bettles near the North Slope Road to Kobuk and 
Nome has received some preliminary consideration by the Alaska Department of Highways. 
Whether such a road will be constructed in the foreseeable future is, however, highly 
questionable. Economic feasibility is totally lacking. (It has been estimated that the state 
could provide free transportation service with four Hercules aircraft flying every 3 hours at 
the cost to the state of four percent interest on its share of western access road 
construction.) In view of the projected shortage of state highway construction and 
maintenance funds, no consideration is given here to effects of possible construction of this 
road link to the west. 


North Slope Road 


In the near future, development at Yukon Crossing will be primarily dependent on the 
status and use of the North Slope Road. In view of the absence of long-term plans for use of 
the North Slope road, the uncertainties that permeate the planning for Yukon Crossing have 
been greatly exacerbated. 

The North Slope haul road traverses a distance of 358 miles from the petroleum fields 
at Prudhoe Bay to the Yukon River. The road was constructed by Alyeska Pipeline Service 
under contract to the State of Alaska to provide access for construction of the trans-Alaska 
oil pipeline. Under the contract, Alyeska was required to build the road to secondary 
highway standards, meaning a 28-foot-wide crushed gravel driving surface. Alyeska has sole 
use of the road during pipeline construction, but upon its completion the state is to accept 
the highway from Alyeska and be responsible for its maintenance. It now appears likely that 
the pipeline will be completed and that the state will accept the highway sometime during 
LOT 7. 

In September 1976, Governor Jay Hammond announced that when the state assumes 
jurisdiction over the North Slope Road, it will be open only for industrial and mining uses, 
with costs of maintenance paid for by the users. The decision is an interim policy, pending 
completion of gas pipeline construction and of a long-range, land-use planning study of the 
region. Underlying the policy is an Attorney General’s decision, issued at the same time, 
defining the road as a public highway that must be open to the general public. Closing the 
road completely would subject the state to possible repayment of federal highway funds 
used for Yukon Bridge and road construction. At the same time, according to the opinion, 
the state has broad power to regulate and restrict usage in order to protect the public health, 
safety, and welfare, including postponing opening of the road so as to best mitigate adverse 
environmental, social, and economic impacts of an immediate opening. An important factor 
in the decision was the estimate that state maintenance costs would be more than $4 million 
the first year and over $2 million in subsequent years for summer-only use, and $15 million 
the first year and over $10 million annually thereafter for year-round use. In addition, the 
road from Livengood north lacks facilities and services necessary to accommodate public 
users. 

The state policy may well be in effect for 2 to 5 years. If the pipeline to transport 
natural gas from Prudhoe Bay is constructed along the Arctic Slope into Canada, use of the 
North Slope Road for pipeline construction would not be required; that decision should be 
made by late 1977. If the gas pipeline is built south along the utility corridor, the road 
restriction would continue in effect until its completion, probably in 1981. Land-use 
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planning for northern Alaska to be undertaken by the Federal-State Land-Use Planning 
Commission will probably require a minimum of 2 years. 

Deferral for several years of a long-term state policy on North Slope Road use means 
that a principal determinant of the future of Yukon Crossing will not be known for some 
time. This is an important factor in making major projections of this planning study highly 
tentative. 

In order to provide some context for the discussion on alternatives in the chapters that 
follow, a brief review of North Slope Road options is appropriate. Essentially, these options 
can be divided into three categories: 

e Road closed to all users. It is assumed under this alternative that the Yukon River 
bridge will open in view of the large contribution of federal funds that went into its 
construction. A turnaround will be located just north of the bridge, providing access 
to the north bank at Yukon Crossing but prohibiting travel to the north. 

e Limited use of road. This option has a series of subalternatives, such as: 

1. Seasonal use and maintenance, similar to the Steese and Taylor highways. 


2. Road open only part of the way north, e.g., into the Brooks Range. 


3. Use of road for specific purposes only, such as pipeline construction and 
maintenance, mineral exploration and development, etc. 


4. Public access via bus, similar to system in Mt. McKinley National Park. 


5. Access for public and private vehicles provided on a toll or permit basis. 
e Unrestricted access for all users. 


Both short-term and long-range decisions on North Slope Road use will be made on the | 
basis of a variety of factors: land use and environmental considerations, highway 
maintenance costs, provision of public and private services, resource development and 
economic Objectives, public desires, legal aspects, and others. While final decisions will be 
made by the State of Alaska, the federal government also has a continuing interest in the 
outcome of road utilization. 

It is not expected that the road will be completely closed to all use and traffic in the 
long run. At the very least, the present policy of having it available for industrial and mining 
users will be continued. 


The other extreme—completely unrestricted opening of the road—is also considered 
unlikely, at least within the foreseeable future. Winter maintenance costs would far exceed 
the benefits that could be justified by the limited number of users; the only exception is 
keeping the road open for a specific purpose such as natural gas pipeline construction, and 
then the likely policy would be for the gas pipeline company to cover road maintenance 
costs. In addition, year-round use of the road would entail much higher support facilities 
and service costs, which again would not likely be justified by anticipated limited winter 
traffic. 


It can, therefore, be assumed that some form of restricted use of the road will take 
place. It is here considered likely that the process of road opening will be gradual and 
evolutionary. Thus, the road may initially be opened for limited seasonal use for only part 
of the distance north, possibly to the south flank of or into the Brooks Range. In the longer 
run, it might be opened all the way to Prudhoe Bay on a seasonal basis. Similarly, initial 
resource and possibly tourist-oriented use might gradually give way to more general public 
use of the highway. The extent to which the road is open to public use may well depend 
upon provision of public and private traffic and traveler support facilities and services, 
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including provision for public safety and control of adjacent lands and off-road movement. 
Another important factor, of course, is the attitude of the public toward use of the road, 
and part of the governor’s planning and decision process involves continuing wide 
consultation with Alaskans. 


New Mode — Yukon Ferry? 


The study region will continue to be served by the basic existing transportation modes: 
air, highway, and river transport. Significant changes are expected to take place in all of 
these if the higher developments projected in the following chapters actually come into 
reality. The purpose of this section is to introduce consideration of a further component: 
establishment of a Yukon River ferry. 

A feasibility study for establishment of a Yukon River ferry system was made in 19738 
for the Alaska Department of Public Works. Two routes were studied: (1) upper 
Yukon—Yukon River between Dawson and Circle, with an intermediate stop at Eagle; and 
(2) lower Yukon—Tanana and Yukon rivers between Nenana and Kaltag, with intermediate 
stops at Manley Hot Springs, Tanana, Ruby, Galena, Koyukuk, and Nulato. Due to a much 
higher proportion and volume of freight, the second route proved economically attractive, 
while the upper Yukon route was estimated as not generating sufficient income to cover the 
cost of operating the large passenger vessels necessary to serve the predicted number of 
people desiring to use the system. However, the study came up with a combination of higher 
fares and reduced volumes for the upper Yukon route that appeared to make the operation 
feasible. No action has been taken to implement the feasibility study. 

The 1973 study gave no consideration to extending either the upper Yukon or the 
lower Yukon ferry to its intersection with the North Slope Road at Yukon Crossing. It is a 
recommendation of this study that consideration be given to such an extension. 

Tourism and recreation projections under the most likely development scenario of this 
study would indicate a large potential volume of traffic that might utilize a ferry system. 
The system would be ready-made for a triangular routing of tourists and recreationists: 
Fairbanks-Yukon Crossing via highway (and possible trips north); Yukon Crossing-Circle via 
ferry; Circle-Fairbanks via Steese Highway. The triangular route could, of course, also be 
worked in reverse. Tour buses could shuttle from Fairbanks to Yukon Crossing and to 
Circle, dropping off a load of passengers for the ferry and picking up an incoming load. 
Improvement of the Elliott and Steese highways, currently under way, would greatly add to 
the attractiveness of such a tour. A Circle-Yukon Crossing ferry link may well be feasible in 
itself, and service could be provided enroute to Fort Yukon, Beaver, and Stevens Village. 
Addition of this link to the previously-studied Circle-Eagle-Dawson route might well make 
the system studied in 1973 more feasible than it appeared at the time. This is particularly 
true in view of National Park Service proposals for recreational development in the Yukon 
and Charley rivers area. 

Another alternative would be a Nenana-Tanana-Yukon Crossing ferry connection, 
operating on a two-way basis. This alternative would reduce road travel by eliminating the 
160-mile Steese Highway section. It could be particularly attractive if the Tanana River were 
utilized all the way to Fairbanks. 

While study of establishing a Yukon ferry is recommended, its existence is not assumed 
in subsequent chapters. Should a ferry system be found feasible and be established, it would 
encounter no problems in being serviced at Yukon Crossing. Mooring and onshore facilities 
there would be more than adequate to service a ferry if one were established. 
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CHAPTER 5 
AGRICULTURE 


There are only a few places left on earth with large areas of undeveloped land 
potentially useable for agriculture, and Alaska is one of these. Of the total 15.5 million acres 
of lands in Alaska identified by the Soil Conservation Service (SCS) as suitable for 
agricultural tillage, 5.5 million acres are located within the Upper Yukon Basin, i.e., within 
the study region. 

Estimated agricultural lands of different types suitable for crops within the region are 
as follows (see Figure 10 for distribution of these soils.): 


cn 
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Class 1 Class 2 Class 3 Class 4 
Group A Group A Group B Group B Total 





(acres x 1,000) 
1,626 lets 1,625 124 5,546 





Group A soils are loamy soils of the uplands and have the fewest limitations for 
growing crops. They are well-drained or moderately well-drained, deep or moderately deep, 
and level to moderately sloping. Yields may be improved on many of them by supplemental 
irrigation, and some fertilization is generally necessary for good production levels. 

Group B soils are of the flood plains and are generally about level. They are 
well-drained, deep or moderately deep, level to gently-sloping, with the drainage and depth 
characteristics of those in Group A. In some areas they are even more productive. Group B 
soils generally require supplemental irrigation for acceptable crop yields and all need 
fertilization. Most of these soils are subject to flooding, though some are high enough above 
river level to escape all but the most severe floods. 

Soils are classified according to their content of Group A or B soil: 

e Class 1 — more than 50 percent of the area consists of Group A soils. 

e Class 2 — 25 to 50 percent of the area consists of Group A soils. 

e Class 3 — more than 50 percent of the area consists of Group B soils. 

e Class 4 — 25 to 50 percent of the area consists of Group B soils. 

The study region also contains approximately 100 million acres of suitable range lands. 
While these might provide a potential for reindeer husbandry, this possibility is not 
considered here due to use of these lands by caribou. 


Development to Date 


No significant agricultural development has taken place within the region. Agriculture 
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has been limited exclusively to family gardening and relatively small agricultural research 
establishments (Rampart) or test plots (Fort Yukon). However, research and experience 
have demonstrated the physical feasibility of planting and growing to maturity varieties of 
wheat, barley, oats, vegetables, and other crops for human and animal consumption. Both 
soils and climate have been shown to be highly favorable to agricultural production. 


Maximum Development 


Increased knowledge of Alaska’s agricultural potential, world food requirements, and 
rising food prices provide the rationale for considering agricultural development in the 
Upper Yukon Basin. Any food produced in this region would be primarily for export. All 
potential requirements to serve future Alaska populations can be more than adequately met 
in areas having more desirable locational, marketing, and other characteristics. 

Table 4 provides an estimate of the Upper Yukon Basin’s agricultural production 
potential and annual value of production, totaling $1.7 billion. No basis exists at this time 
for even beginning the massive scale of agricultural development that realization of the 





TABLE 4 


Estimated Latent Agricultural Production and Annual Value 
Upper Yukon Basin** 
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Estimated Latent Estimated 

Agricultural Production _ Annual Value 
(Millions) ~ ($ Millions) 
Beef, lbs., live wt. 873.0 Beef $ 373.64 
Pork, lbs., live wt. 1,833.0 Pork 123.07 
Cereal Grains (cwt.) 67.2 Cereal Grains 403.20 
Hay /Silage (tons-DM) at Hay /Silage 201°34 
Total $1,761.25 





* Adapted from Wayne E. Burton, Creating a Northern Agriculture, III. Defining Parameters 
of Agricultural Potential. Unpublished manuscript, June 1975. 
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potentials would require. Initiation of development would need to be preceded by design of 
an industrial production structure and establishment of institutional arrangements that 
could bring about rational and effective development. Pre-development requirements would 
also include: analyses of social, cultural, economic, and environmental consequences of 
agricultural development on the region and on the state. In addition, markets, 
transportation, and other infrastructures would need to be provided. Above all, full 
economic feasibility would need to be established, agreement of landowners and managers 
would need to be obtained, and the necessary financing would have to be provided. 

For purposes of making the maximum agricultural development projections, however, 
it is assumed that all requirements for agricultural production are satisfactorily met. 
Achievement of the maximum latent production potential as outlined in Table 4 would 
entail the following requirements: 

e Initial capital investment of over $12 billion (19738 prices), or approximately $2,500 

per acre, to bring uncleared land into production through acquisition, clearing, soil 
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development, construction of buildings and facilities, equipment purchase and initial 

operating capital. 

Some 930,000 tons of fertilizer annually. 

90 million gallons of petroleum fuels for on-farm use per year. 

165 million KW of electricity for on-farm use per year. 

Provision of necessary support services and facilities. 

Establishment of an adequate transport system to service agricultural production 

and move products to markets. 

22,000 manyears of on-farm labor; in view of short production period, seasonal 

requirements may be much higher. 

@ 22,000 manyears of labor for processing, marketing, transportation, energy, input, 
and service industries; these would not necessarily locate within the region. 


In view of likely initial concentration of agricultural development in other areas of the 
state (e.g., Tanana Valley, Kenai Peninsula), on-the-ground evidence of agricultural 
development in the Upper Yukon Basin is a minimum of 20 years and probably 30 years in 
the future. Large-scale agricultural production is projected at year 2015 and full-scale 
production in year 2025. 

Yukon Crossing is projected as one of the service bases for agricultural development in 
the region. It will provide a ready initial access and transportation mode interchange point 
for development up and down the Yukon River, as well as in the vicinity of the Crossing 
site. The city would house headquarters and technical services, farm supply, maintenance 
and repair, business services, transportation, and major storage facilities. In view of access to 
oil and gas, it will be the site of a small refinery and a fertilizer production facility designed 
to supply major portions of agricultural production needs in the region. Most of this 
development would occur during the period 2010-2025. 

Agriculture-related employment at Yukon Crossing would not begin to show up until 
1995. For planning purposes, the following employment projections are made: 1995—5; 
2000—40; 2015—220; 2025—2,200. These projections are based on 10 percent of support 
sector employment being located at Yukon Crossing.* Much of the employment will be 
seasonal. 


Minimum Development 


The low scenario projects no agricultural development outside of traditional family 
gardening and small-scale production for local use. The following rationales underlie the 
no-development scenario: 

e Environmental considerations. Extensive agricultural development might interfere 

with migratory wild fowl habitat and adversely affect other game and fish species. 
Silting of streams could occur due to removal of natural cover and increase in water 
runoff. Agricultural use could lead to elimination of timber in areas potentially 
usable for logging. 

e Social and cultural considerations. Change of land use to farming may have a 
negative impact on subsistence life styles. Establishment of an agricultural base 
could completely change the social structure of the region, bringing in many new 
people and seriously impacting Native villages and the Athabascan culture. General 
population growth in Alaska and the interior region may be judged to be socially 
undesirable. 

e Economic considerations. Production costs may be found too high. Sufficient 





*While not all support personnel would need to be located within the region, it is assumed that 10 percent 
of those in the support sector will be located at Yukon Crossing. 
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capital may not be available. Organizational problems and labor availability may 
create insurmountable obstacles. Transportation and other infrastructure 
requirements may not be provided during the 50-year planning period. 

e Land availability. Wildlife refuge lands may not be made available for agricultural 
development. National forest lands may not be made available. Native village and 
regional lands may either not be made available or may be made available in such 
blocks or locations as to make large-scale development unfeasible. 


Likely Development 


The maximum agricultural scenario was developed to delineate an upper limit on the 
region’s agricultural potential. The factors listed under the minimum development scenario, 
however, will work to severely restrict realization of this potential. In particular, the 
extensive lands located within the area of the proposed Yukon Flats national wildlife refuge 
would not under current proposals be made available for agriculture. Furthermore, 
agricultural development would be severely restricted within the proposed Porcupine 
National Forest. Furthermore, many of the Native-owned lands have been identified as 
commercially valuable forests and may be managed for this or other purposes. 

For planning purposes, it is assumed that some agricultural development will occur 
within the region, though it will be at a smaller scale and come slower than under the 
maximum development scenario. Agricultural activities will evolve as a result of (1) some 
Native and national forest lands being made available and (2) the establishment of an active 
state policy to develop agriculture, together with provision of funds in support of such 
policy. 

Initiation of agricultural activity is projected for the year 2000, with fifty persons 
being directly and fifty indirectly engaged in farming and support services, for a total of 
100. By 2015, agricultural employment would rise to 400 and by 2025 to 1,000, with half 
of them employed in the support sector. While not all support personnel would need to be 
located within the region, it is assumed as before that 10 percent of those in the support 
sector will be located at Yukon Crossing. The relative advantages of this site are the same as 
discussed under the maximum development scenario, and uses at the site would be 
approximately the same though at a smaller scale. 

Agricultural development beyond the scale projected in this likely scenario is possible 
after year 2025, with relative further growth impacts upon Yukon Crossing. 
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CHAPTER 6 
FORESTRY 


Alaska’s Interior forests cover about 106 million acres (including the drainages of the 
Susitna, Copper, Tanana, Yukon, and Kuskokwim rivers), approximately 22.5 million acres 
of which are classed as commercial. Within the study area, the principal forested regions 
include the Tanana, Yukon, and Porcupine river valleys (Figure 11). The bulk of standing 
timber is located in the Yukon Flats area centered at Fort Yukon. Commercial forest lands 
of the Upper Yukon region cover approximately 5 million acres and are substantially the 
same lands previously identified as having agricultural potential. 

White spruce is the climax species on most commercial forest sites, although stands are 
usually a mixture of the four major commercial species: white spruce, paper birch, aspen, 
and balsam poplar. White spruce is the most valuable commercially and the most prevalent, 
occupying about 57 percent of the commercial forest land. White spruce matures in 100 to 
150 years, reaching an average diameter at breast height (dbh) of 10 inches on the better 
sites. 

Birch frequently becomes established as a pure stand following a fire and matures in 80 
to 100 years. Trees reaching the 15-18 inch dbh class are mature but are usually defective, 
i.e., diseased with rotted centers. Aspens also follow fire and mature in 60 to 80 years; 
stands reach an average dbh of 6 to 8 inches. Poplar extends farther north into the Brooks 
Range than other species and may reach a 24-inch dbh on the better valley sites. 

Interior forests are not as productive as those in coastal areas. Acreage classed as 
sawtimber averages about 3,200 board feet per acre; 1,500 board feet per acre is the average 
volume for all commercial acreage. The major differences lie in species composition and 
growth characteristics attributable to the environment, i.e., the climate is less hospitable. 
Seventy percent of commercial interior forests are immature, due in part to the area’s 
history of fire; these usually produce far below capacity. 


Development to Date 


In the past, firewood had been cut along the Yukon to provide fuel for river steamers. 
In the Yukon Crossing area, lands upstream of Woodcamp Creek had been logged for this 
purpose. At this time, a few small sawmills exist in communities along the Yukon, providing 
house logs, rough-cut lumber, and timber for local use. Otherwise, forests along the Yukon 
are not being cut. 


Maximum Development 


The maximum forestry development scenario assumes full utilization of timber 
resources in the region. While an intensive forest survey for the Upper Yukon region (Yukon 
and Porcupine areas) has not been undertaken, a rough calculation of annual allowable cut 
yields an estimate of approximately 79 million cubic feet, based on a 100-year rotation. 
Under a pulpwood economy, this results in a yield of approximately 990,000 cords of 
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pulpwood. At two cords of wood per ton of pulp production, the region thus has a pulp 
production potential of about 495,000 tons annually. At $167.63 per ton, the 1973 
wholesale value per ton of sulfite unbleached pulp, this represents an approximate total 
annual wholesale value of $82,976,850. The industry might directly employ 1,227 persons 
and another 358 persons in the logging industry. 

On the other hand, under an economy oriented toward chip production, and with one 
cord equaling 1.2 short tons of chips, the chip production potential is approximately 
1,188,000 tons of chips. Given a 1974 average value of $28.99 per ton, total value of 
production would be $34,440,000. The equivalent annual cut of sawtimber amounts to 198 
million board feet—a _ sufficient volume to_ sustain six mills of the 
30-million-board-feet-per-year class. These estimates are rough at best, but even if halved 
represent substantial production potential. 

Given these alternatives for utilization of forest resources, this scenario assumes the 
development of an integrated forest products industry based primarily on pulpwood 
production, but also including production of lumber, hardboard, plywood, particleboard, 
furniture, and chemicals. Initial development decisions could probably be made by 1990, 
with harvesting beginning by 2000, and the basic structures for full development completed 
by 2010. Logging employment for 2015 is projected at 400 and processing and production 
employment at 1,500; an equal number of persons would be employed in support activities, 
though not all within the region. 

Some of the employment will be seasonal in nature, though seasonality patterns cannot 
be clearly defined at this time. Due to ground conditions and the need to protect habitat 
during bird nesting periods, an undetermined amount of logging and ground transportation 
would have to take place while the ground is frozen. In other areas, logging could take place 
year round, and surface transport would be possible during all seasons. River movement of 
logs could occur only during the time rivers are ice-free. 

Yukon Crossing can be assumed to provide a support base for logging as well as 
processing. The site can serve as a principal transport center, including a point of 
transportation mode interchange, e.g., water to truck. It would also serve as a supply and 
equipment maintenance center and could, as in the case of agriculture, provide a base for 
distribution of petroleum products. 

Assuming that 10 percent of logging support personnel would be located at Yukon 
Crossing, 40 of the 400 so employed would be located here by 2015. Earlier, preparation 
for and initiation of limited logging would provide the basis for five persons in 1985 and 
fifteen in 2000 to be located at Yukon Crossing. 

It is further assumed that a pulp mill of 500-tons-per-day capacity would be located at 
Yukon Crossing by 2015. Such a mill would provide direct employment for about 500. 
Indirect employment is assumed to be 500, with 250 of these located at the site. Total 
forestry-related employment at Yukon Crossing would thus amount to 790 persons. 


Minimum Development 


No significant development is projected under the minimum forestry scenario. What 
logging and production would take place in individual communities for local consumption 
would have minimal effect upon Yukon Crossing. 

The following factors could underlie the absence of forestry development: 

e Environmental considerations. Destruction of and damage to wild fowl habitats; 

unacceptable damage to ground surfaces; water pollution. 

e Social and cultural considerations. Introduction of major developmental activities 
could interfere with traditional Native life styles. Introduction of large number of 
non-Natives might be unacceptable to local population (however, these factors 
would not likely be significant due to expected wide participation by Natives). 
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e Economic considerations. Economic feasibility might not exist for investment and 
development. For example, there may be: insufficient markets for products from 
this region; inadequate capital and labor resources, insufficient quality of products; 
absence of necessary transportation and other infrastructure for largescale 
development; too much distance from markets; high production costs; high labor 


and production costs; high cost of adaptive technology to overcome climatic and 
environmental constraints; insufficient production volume and value to justify 
necessary preliminary research; a limited amount of available land may also make 
investment and development economically unfeasible: timber harvest would be 
highly restricted within the proposed Yukon Flats wildlife refuge, if it is established 
by Congress. While approximately 360,000 acres of commercial forest lands have 
been identified within the proposed Porcupine National Forest, 60 percent of these 
are located on the alluvial bottom lands where they may conflict with other stated 
management objectives such as water fowl breeding areas, other wildlife habitat, and 
recreation. While Native corporation lands would undoubtedly be made available for 
harvesting, private commercial forest lands comprise a relatively small portion of the 
region compared to those managed by the federal government., 

Timber production may also conflict with full-scale agriculture. The same lands are 
generally valuable for both uses. Clearing land for agriculture may, of course, provide 
significant timber resources, but these would be available on a one-time basis only. 
(Incidentally, slow maturation of interior trees has caused some to suggest the “‘mining”’ the 
forests as a nonrenewable resource.) 


Likely Development 

In view of the availability of forest lands within the proposed Porcupine National 
Forest and on lands selected by Native village corporations and Doyon Limited, at least 
limited development is foreseen in the future. It is likely that Native corporations, in 
particular, will pursue logging and at least some processing as a means of providing 
employix...t and obtaining income. The U.S. Forest Service is also likely to promote 
commercial utilization of forest resources. 

Development presupposes availability of transportation. The only feasible link to 
markets downstream from Circle is the highway from Yukon Crossing to Fairbanks and 
points beyond. Yukon Crossing can, therefore, be assumed as a mode (river-to-truck) 
interchange point for any limited forestry development along the Upper Yukon to Circle. It 
would concurrently serve as a limited supply and service base. 

The basis for logging in areas tributary to the Yukon will most likely be related to 
harvesting and establishment of processing facilities (e.g., chips, pulp, particleboard) within 
the Tanana basin. On a significant scale, such development would not occur before 1980. 
The bulk of raw materials will be supplied from the Tanana drainage. It is assumed that by 
1990, 20 percent of timber supplies, or 3.0 million board feet (MMBF), will originate in the 
Yukon Basin tributary to Yukon Crossing. Three MMBF represents an annual cut of less 
than 1,000 acres, if higher-quality forest lands (averaging 3,200 board feet per acre) are 
harvested first. The roughly 500,000 acres selected by the interior Native villages of Beaver, 
Birch Creek, Chalkyitsik, Fort Yukon, and Stevens Village include many of the better river 
valley growing sites and could readily provide for such harvest. 

This development would have limited employment effects at Yukon Crossing, and even 
that would be highly seasonal due to its relationship to log transportation on the Yukon. 
Transportation and other services related to production of 3.0 MMBF would give rise to 
employment of roughly ten persons at Yukon Crossing by 1990; five persons are projected 
in 1985 in connection with limited log transportation and preparation for further activities. 
A subsequent gradual increase of forestry activities would give rise to employment of fifteen 
persons in year 2000 and twenty-five in years 2015 to 2025 at Yukon Crossing. 
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CHAPTER 7 
MINING 


The Brooks Range has long been referred to as an area of “untold wealth of mineral 
resources.”” In the word “untold” lies the difficulty of evaluating regional mineral 
development potentials and prospective impacts on Yukon Crossing. In general, very little 
specific resource data exists for the region at present. The quantity, quality, and location of 
minerals can only be inferred, and in many instances even guesses are difficult. Within this 
context of limited information and great uncertainty, this section examines what is known 
about coal, copper, gold, and other non-petroleum minerals and evaluates the likelihood of 
development and resultant effects upon Yukon Crossing growth. (See Figure 12.) 


Coal 


Coal resources are classified according to the degree of certainty with which it can be 
stated that a specified deposit actually exists, in the absence of thorough exploration and 
testing (drilling) of the deposit. There are no “‘proved”’ major coal reserves within the study 
region. However, the Northern Alaska Region contains “inferred” resources (highly 
probable) of over 120 billion tons of bituminous and sub-bituminous coal. These resources 
have a minimum overburden of 1,000 feet and a minimum seam thickness of 2 feet. The 
Northern Alaska Region lies north of the Brooks Range in an area extending along the front 
of the mountains from Cape Lisburne eastward to approximately the Sadlerochit River, 
then northward near its outlet, west to the Meade River and north to the coast. The same 
region has “‘hypothetical’’ resources (i.e., the estimate is subject to a high degree of error) of 
one billion tons of coal. The southern portion of the Northern Alaska Coal Region is 
generally thought to be underlain by bituminous coal and the northern portion by 
sub-bituminous coal. At least nine isolated occurrences of lignite coal of unknown extent 
exist in a wide inland belt lying between the Kuparuk and Canning rivers. 

Isolated occurrences of bituminous coal also exist in the Tramway Bar area and near 
the mouth of the Nation River. Two belts are suspected to contain sub-bituminous 
coal—one lying northwestward from Eagle to approximately the Charley River and the other 
lying along the Yukon between Tanana and Rampart. A single occurrence of subbituminous 
coal of unknown extent exists on Coal Creek, a tributary of the Dall River, northwest of 
Stevens Village near Dall. A deposit of bituminous coal, 9 to 10 feet thick, is located south 
of Wiseman on the Middle Fork of the Koyukuk; another is suspected on the John River, 
although none has been found in place. 


Copper 

While scattered occurrences of copper are known to occur within the Chandalar, Circle, 
and Koyukuk districts, the principal interest in copper development potentials is focused on 
the Kobuk area of the Ambler district. Active exploration has been carried out in this area 
for 20 years by Bear Creek Mining Company, the exploration and production subsidiary of 
Kennecott Copper Corporation. Principal exploration has been at Bornite and Arctic Camp. 
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There is also a copper lode on Aurora Mountain, which may be similar to the Ruby Creek 
copper lode (Bornite). Recently the district has been expanded, and a promising property is 
being outlined at Picnic Creek, 60 miles east of Bornite. 

Estimates of copper resources are clouded with uncertainty. Extensive low-grade 


deposits of 1.2-percent copper and less are believed to exist in the area, with estimates 
ranging over 100 million tons. The Bornite deposit is estimated to contain 5 million tons of 
4- to 5-percent copper and the Arctic Camp deposit 15 to 30 million tons of 4- to 6-percent 
copper. Estimates for other properties in the area are not available. Most deposits contain 
lead and zinc, sometimes in complex combinations with copper. 


Gold 


The Fairbanks district, though technically outside the planning scope of this study, has 
been the largest producer of gold in Alaska. Discovered in 1902, the area has since produced 
in excess of 7.5 million ounces of placer gold and about one half million ounces of lode 
gold. The Circle area has produced about 730,000 ounces of placer gold. The Livengood, 
Rampart, and Manley Hot Springs regions have together produced in excess of 830,000 
ounces of gold. Other districts within the region (i.e., northern Alaska, the Yukon Flats, and 
the Black and Sheenjek river areas) have not been gold producers. 

The Upper Koyukuk and Chandalar regions are the most pertinent gold producers to 
this study. The Upper Koyukuk district centered at Wiseman has produced about 360,000 
ounces of placer gold. The main producing area is around Wiseman, but placer gold is 
distributed all the way from north of Big Lake to the south fork of the Koyukuk and west 
of Wild Lake. Remaining gold resources within the region can at best be estimated only with 
a high degree of error, but they might approximate 360,000 ounces. Resources within the 
area may be proportionably higher than in other placer districts, because mining in the 
region has been substantially limited to hand, as opposed to highly mechanized, methods. 

There are many claims currently active in the Upper Koyukuk district, including those 
on Emma, Porcupine, Smith, Nolan, and Linda creeks; the Hammond River; and Big Lake. 
The area is traversed by winter trails and roads, including the famous Wiseman Trail. 
Numerous other claims are staked throughout the district. The Koyukuk district probably 
has 40 men actively mining in the summer months. 

The Chandalar district, immediately to the east of Wiseman, has not been as productive 
as the Koyukuk. One reason has been the area’s isolation. A lack of navigable rivers has 
substantially limited access to overland routes. With construction of the North Slope haul 
road and Yukon River bridge, access to the series of cat and sled trails leading into the 
region from the west (Coldfoot) is greatly enhanced. 

The Chandalar district contains some of the best lode gold deposits in the Interior. The 
chief known lode deposits are concentrated in mountains drained by Big, Tobin, Big Squaw, 
Little Squaw, and Little McClellen creeks, an area of perhaps no more than 25 square miles. 
Placer gold mining has been the significant activity there, producing approximately 40,000 
ounces. The most recent available estimate places remaining gold resources at 500,000 
ounces. Currently, an estimated forty people are seasonally active in the district, many 
engaged in exploration activity. 


Other Minerals 


Numerous other mineral occurrences of minor or undetermined extent exist 
throughout the region. There are many occurrences of lodes containing silver, copper, lead, 
and manganese in the Koyukuk area from which there has been almost no production. The 
U.S. Geological Survey also reports traces of zinc, paladium, and nickel north of Big Lake. 
Small amounts of antimony have also been produced from the region. Asbestos is 
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hypothesized in the Chandalar district, along with at least two occurrences in zinc. Several 
occurrences of mercury are known in the Livengood area. Three occurrences of rare-earth 
elements also exist in the southern Brooks Range. Phosphate is known to occur in places 
within the region, three within the Arctic National Wildlife Range (Shublik Mountains) and 
one each northeast and northwest of Anaktuvuk Pass. In general, most of these resources 
have not been thoroughly explored. 


Present Development 


Only limited seasonal mining activity takes place in the region at this time. Within the 
area related to Yukon Crossing, around 80 people take part in gold placer mining, generally 
using bulldozers and draglines. Until construction of the North Slope Road, heavy freight 
was generally brought overland along winter trails, with some water freight movement where 
river access was available. Air transport is used for moving people and lighter freight. 

Exploration for different minerals has taken place in the region over many years on a 
generally non-intensive basis. Doyon Limited has selected potential mineral-bearing lands in 
the area and has contracted for a multi-year mineral exploration program that is currently 
under way. The State of Alaska has similarly selected potential mineral lands in the region 
(northeast and northwest of Bettles), but has sponsored no major exploration activities.* As 
mentioned earlier, active exploration for copper is continuing in the Ambler district. 


Maximum Development 


Only in the case of gold does any basis exist for outlining a maximum mineral 
development scenario. There is insufficient knowledge or lack of economic feasibility with 
respect to other minerals to provide any kind of accurate basis for developing projections. 

In the case of copper, sufficient resources probably exist in the Kobuk region to 
provide the basis for production. However, the projected price of $1.25 per pound (1975 
costs) required for Kobuk copper development amounts to about twice the prevailing real 
copper prices in 1975. Lacking a significant increase in world and domestic market prices, 
Kobuk copper production cannot be projected at this time. Even if actual production were 
to occur, there might be no effect on Yukon Crossing. Studies by Bear Creek Mining 
Company and the Mineral Industries Research Laboratory of the University of Alaska have 
concluded that air transport of blister copper product to a deep-water port would be less 
expensive than shipment via rail, highway (e.g., western access road), or river. Other copper 
prospects in the region are either too small or too ill-defined to project any feasible 
development in the foreseeable future. 

Similarly, development of northern Alaska coal fields is highly questionable in the 
foreseeable future. However, should coking grade coal be produced for export to Japan, it is 
most likely to move to a western Alaska port for shipment; movement by rail would bypass 
Yukon Crossing, and movement by highway (western access road) would not be feasible. 

The possibility does exist for discovery of some other minerals in the central Brooks 
Range, e.g., asbestos, lead, zinc, or other. Although no basis for such a projection exists, the 
discovery and development of one major mining prospect is assumed for planning purposes. 

The maximum mineral development scenario emerges on a fairly limited basis as 
follows: 

e The level of seasonal gold placer mining activity in the central Brooks Range will 

double by 1985, with the number of persons involved increasing from 80 to 160. 





*While the state may not have sponsored its own exploration of state-selected lands in a major way, federal 
agencies contracting with exploration companies for surveys of D-2 proposals have made it convenient for 
these same companies to expand their attention to nearby D-1 and state-selected lands where they gather 
private geological information and have even staked large blocks of their own mineral claims. 
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e@ One lode gold prospect will be brought into production by 1990, employing about 
twenty persons. 


e An economically minable deposit (e.g., asbestos) is discovered by 1985 and put into 
production by year 2000. Such a development might directly and indirectly employ 
up to 350 people. 

e Continued slow mining development is projected for the region beyond year 2000. 

Yukon Crossing would serve mining exploration and development through such 

support services as transportation, supply of petroleum products, equipment repair, and 
general supply. It is assumed that the percentage of support personnel in relation to those 
employed directly in mining will rise from an initial 5 percent to 10 percent as the 
community’s service base is developed. For planning purposes, the following projections are 
made. 














Direct Mining Support Personnel Yukon Crossing 
Year Employment Ratio Support Employment 
1980 80 5+% +) 
1985 160 5+% 10 
1990 180 10+% 20 
2000 530 10% 50 
2015 650 10% 65 
2025 750 10% 79 
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It should be emphasized again that these employment projections are largely based on 
hypothetical mining development assumptions. The future may show that these estimates 
are excessive. On the other hand, more rapid discovery and production of significant mineral 
deposits may result in a larger maximum development scenario in the future. 


Minimum Development 


Factors that could limit future mineral development in the region include the following 
(in addition to those cited with respect to coal and copper under the maximum 
development scenario): 

e Lack of new mineral discoveries. 

e Lack of government acquisition and publication of geological data. 

e Lack of economic feasibility due to high production costs in relation to market 
prices. 

Remoteness from markets and adequate transportation. 
Strict environmental regulation. 
Unfavorable tax and land tenure provisions. 

e Withdrawal of land from mining. 

Despite these limitations, the levels of mining activity exhibited in the recent past, 
exclusive of aggregate removal for use in haul road construction, probably represent the 
minimum of future activity. There are an estimated forty seasonally active miners in the 
Upper Koyukuk, with remaining gold resources approximating 360,000 ounces in the 
district. Another forty miners are estimated to be active within the Chandalar district, with 
reserves of about 500,000 ounces. Additional exploration will be carried out in the central 
Brooks Range. Even if further resources are not found, the access provided by the North 
Slope Road may decrease transportation costs sufficiently to counteract other production 
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cost increases and sustain the present relatively low level of activity. These low levels of 
activity need not directly affect the Yukon Crossing growth. 


Likely Development 


The most likely mineral development scenario addresses only the central Brooks Range 
area within the planning region, primarily the Upper Koyukuk and Chandalar districts. The 
analysis area is limited for several reasons: 


e@ Developments in the Bornite vicinity or those in the eastern portion of the study 
region probably will not affect Yukon Crossing to a measurable degree. 


e The Yukon Flats area is relatively unexplored. 


e Possible development of North Slope coal fields cannot be forecast at this time. 


Two factors indicate expansion of mining activity within the central Brooks Range: 
availability of the North Slope Road and Doyon’s mineral exploration activities. It is 


assumed here that at a minimum the North Slope Road will be open seasonally for resource 
development purposes. A number of miners have already obtained permission from Alyeska 
to use the haul road for freighting of supplies and equipment to mining claims, and similar 
authority was granted to Doyon for use of the road by its mineral exploration contractors. 
Use of the North Slope Road can significantly reduce transportation costs to claims. Thus, 
while the cost of freighting diesel fuel from Fairbanks to Dietrich Camp (301 miles) over the 
“ice road” was $6.90 per 100 pounds, fuel can now be transported for $44.44 per 100 
pounds with a 45,000 pound minimum (slightly more than 7,400 gallons). Even though a 
small placer mine would not require this minimum amount of diesel per season or have 
sufficient storage to accommodate such quantities, even medium-sized operations might 
require multiple shipments per season. It is likely that transportation costs would be further 
reduced in the future, and the lowered costs will also have a favorable impact upon the 
economics of shipping equipment and other supplies for mining operations. 


The second factor indicating a likely expansion of mining activity in the region is the 
selection of potential mineral lands by Doyon Limited and its exhibited interest in active 
mineral exploration. Doyon’s contractors currently have three mineral exploration crews in 
the field, and they will explore the central Brooks Range as well as other areas. While this 
does not, of course, guarantee discovery or assure economic feasibility of developing any 
deposits that may be found, the interest in and availability of land for private development 
are considered important factors toward potential increase in mining activity. 


The likely mineral development scenario makes basic assumptions similar to those in 
the maximum scenario: (1) that 160 miners will be seasonally active in the area, 80 in the 
Upper Koyukuk and 80 in the Chandalar district, with Upper Koyukuk activities possibly 
greater due to proximity to the road; and (2) that one of the potential lode gold deposits in 
the Chandalar district will be brought into production by 1990, employing approximately 
20 persons. While no realistic basis exists for further development estimates, a slow 
continuing increase in mining activity is projected for the region in view of the favorable 
factors mentioned above. 


The function of Yukon Crossing would, as before, be primarily that of a transport and 
supply base. However, beginning in 1985, the level of support employment is estimated at 
approximately 5 percent of direct mining employment. The following projections of Yukon 
Crossing employment are made on the basis of assumed levels of mining activity: 
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TABLE 5 


Yukon Crossing Employment Projections 
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Year Ditect Mining Support Personnel Yukon Crossing 
Employment - Ratio Support Employment 
1980 80 0% 0 
1985 160 5-% 5 
1990 180 o+% 10 
1995 200 5% 10 
2000 220 5-% 10 
2015 300 5% 15 
2025 400 5% 20 
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CHAPTER 8 
PETROLEUM 


Effects of oil and gas development upon Yukon Crossing will come about primarily 
through construction and maintenance of pipelines from the North Slope to the south and 
secondarily through highway transportation of freight to serve exploration, development, 
and production activities on the North Slope. The Alyeska oil pipeline currently under 
construction will have minimal future growth impact upon any future Yukon Crossing 
community, but construction of additional pipelines within the utility corridor could have 
significant effects. Aside from the oil pipeline currently under construction, future use of 
the corridor for oil and gas transportation will depend upon major additional discoveries and 
public and private decisions on pipeline routing (see Figure 13). 

A minor economic impact on Yukon Crossing could also result from oil production in 
the Yukon-Kandik Basin. 

There are five known oil fields and five known gas fields on the North Slope. In 
addition, there are two major areas of suspected hydrocarbon potential: Marsh Creek and 
the National Petroleum Reserve. The Division of Geological and Geophysical Survey has 
estimated onshore and offshore speculative and recoverable reserves of oil and natural gas on 
the North Slope to be approximately 18 billion barrels (BBL) of oil and 55 trillion cubic 
feet (TCF) of gas in addition to proved resources. The Prudhoe Bay field is estimated to 
have recoverable reserves of 9.6 BBL of oil and 26 TCF of natural gas. Further discoveries in 
the Prudhoe area give promise of additional reserves becoming available to help bring the oil 
pipeline and the proposed gas pipeline up to design capacity utilization. 

The Marsh Creek anticline, just south of Camden Bay, contains at least four geologic 
formations projected as capable of holding petroleum reserves, including the Sadlerochit and 
Lisburne formations. These are thought to be comparable to zones with proven oil and gas 
reserves in the Prudhoe Bay field. No exploratory wells have been drilled because drilling 
activities have not been permitted within the boundaries of the Arctic National Wildlife 
Range. Geologic information collected outside the range, however, suggests there is 
extremely high potential in the Marsh Creek anticline to contain oil and gas reserves 
approaching those of the established Prudhoe Bay field. 


The National Petroleum Reserve (NPR) also has the potential of containing a giant oil 
field. Formerly known as National Petroleum Reserve No. 4, administered by the 
Department of the Navy, NPR has been transferred by Congress to the Interior Department 
(to become effective June 1, 1977) with a mandate for large-scale exploration. An 
exploration and development program is being prepared, under Interior’s auspices, and 
preliminary field work is already under way as part of the earlier Navy Department 
exploration program. Little data is available on NPR at this time, and no adequate basis 
exists for reserve estimates. 


Recoverable reserves in the offshore Beaufort Sea province have been estimated at 2.7 
BBL of oil and 13.5 TCF of natural gas, these included within the previously cited North 
Slope reserve estimate. The state has taken preliminary steps toward leasing some of its 
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offshore lands, although no final leasing decision has been made as yet. Federal leasing of 
Beaufort Sea lands is scheduled for late 1977. 

Arctic Slope Regional Corporation has contracted for exploratory drilling on lands 
selected under the Alaska Native Claims Settlement Act. No results are yet available, and 
future development timing could in any case be complicated by issues of resource 
revenue-sharing among regional corporations, as required under ANCSA. 

The Yukon-Kandik petroleum province lies in the southeastern portion of the study 
region and includes the Yukon Flats and the Porcupine and Upper Yukon River valleys. The 
basin contains an estimated 1.7 BBL of oil and 11.4 TCF of natural gas. Doyon Limited has 
selected potential petroleum resource lands in the Kandik River area. Louisiana Land and 
Exploration Company is under contract with Doyon to explore the basin and drill four 
exploratory wells, the first spudded in January 1976. The region is one of the few remaining 
unexplored areas in the U.S., and no petroleum resource data is yet available (see Table 6). 


TABLE 6 


Estimated Speculative Recoverable Oil & Gas Reserves 























Billions of Trillions of Cubic 
Barrels of Oil Feet of Gas 

Onshore Low Base* High Low Base* High 

North Slope 11.63 15.50 43:2) 31:35 41.80 62.70 

Yukon-Kandik 1.25 1.67 peeowe 8.53 11.37 17.06 

SUBTOTAL 12.88 ya Ue 25.76 39.88 53.17 79.76 
Offshore 

Beaufort 2.03 2.70 4.05 10.13 13.50 20.25 











TOTAL 14.91 19.87 29.81 50.01 66.67 100.01 


*SOURCE: Division of Geological and Geophysical Survey, June, 1971, p. 5. 


Maximum Development 


The maximum petroleum development scenario is premised on discovery of major oil 
and gas reserves, large-scale production, and construction of additional pipelines within the 
utility corridor. The following specific premises underlie the scenario: 

e The pipeline transporting natural gas from Prudhoe Bay will be built through the 

utility corridor. The effect on Yukon Crossing is considered to be the same whether 
final approval is given to the E] Paso proposal or the Northwest Pipeline Company 
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proposal.* Impact of such gas pipeline construction would in most respects be less 
than that of Alyeska’s oil pipeline. In accordance with the El Paso proposal, the gas 
pipeline would use most of the existing Alyeska construction pad as well as Alyeska 
facilities and equipment. Pipe sections would be double-jointed in Fairbanks and 
trucked north, five sections per truck. Compressor stations will be placed adjacent to 
or in proximity to Alyeska pump stations. Compressor station 6 would be located 
approximately 15 miles south of the Yukon River. Four permanent maintenance 
camps employing a total of about 200 persons will be needed for the operation 
phase of the natural gas pipeline. It is assumed that one camp with fifty permanent 
maintenance personnel will be located in the Yukon Crossing area. Construction 
should begin prior to 1980. (Alyeska’s Five-Mile Camp will be used for housing up 
to 600 workers during a 2-year construction period.) | 

e Discovery of a giant field of Prudhoe Bay proportions. This calls for a second oil 
pipeline under construction in 1990, and second gas pipeline construction in 1995. 
Construction requirements will be similar to first gas pipeline, though additional pad 
construction would probably be required. The oil pipeline would require five 
maintenance personnel beginning 1995 and the gas pipeline twenty-five operating 
and maintenance personnel beginning in 2000, both located in Yukon Crossing area. 
(Decreasing personnel requirements are assumed because maintenance personnel will 
be used jointly for both oil and gas pipelines.) 

e Sufficient oil and gas reserves are brought in to utilize both the oil and gas pipeline 
to capacity and extend pipeline use significantly. 

e Due to critical national energy requirements, the federal government opens the 
National Arctic Wildlife Range to oil and gas exploration. It is assumed tha} another 
giant field is discovered and that production leads to construction of an additional 
oil pipeline in year 2000 and a gas pipeline several years later, with a requirement for 
five (oil pipeline) and ten (gas pipeline) maintenance and operating personnel 
located at Yukon Crossing. 


e Commercial reserves are discovered in the Yukon-Kandik Basin. Small diameter oil 
and gas pipelines are built southward to link with oil and gas pipelines following the 
Alaska Highway to the continental United States. Yukon Crossing will not be 
affected by this development. 


e A small topping plant using crude oil from the oil pipeline is constructed at Yukon 
Crossing by 1985. It employs five persons. Products are used at Yukon Crossing and 
distributed by road and river to Interior communities and mining sites. By year 
2000, a small refinery is constructed in support of agricultural, forestry, mining, and 
other activities within the region. It will employ about twenty people. 


It is assumed that pipeline construction personnel will be housed at Five-Mile Camp or 
a similar camp in the vicinity of Yukon Crossing. Pipeline construction and nearby location 
of pipeline workers will directly affect Yukon Crossing, which will, as the community 
develops, increasingly serve not only to supply leisure-time activities for workers but will 
also provide a locale for private and governmental construction support activities. It is 
further assumed that by 1990 the site’s ‘“‘remote location” status would be no longer valid, 
and the pipeline-operating companies would permit employees and their families to reside at 
Yukon Crossing. 

The following is a summary of pipeline construction personnel projected to be housed 


*The El Paso proposal calls for a pipeline to Gravina Point near Cordova and subsequent transportation by 
cryogenic tanker. The Northwest Pipeline Company proposes a route through Fairbanks and down the 
Alaska Highway through Canada to the lower U.S. 
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in camps and of permanent operating personnel projected to be residents of a community at 
Yukon Crossing: 























Construction Phase Operating Phase 
Employees Employees at 

in Camp Year Yukon Crossing Year 
First oil pipeline N/A Built 10 1990 
First gas pipeline 600 1980 50 1990 
Second oil pipeline 900 1990 9) 1995 
Second gas pipeline 600 LOD 25 2000 
Third oil pipeline 900 2000 5D after 2000 
Third gas pipeline 600 after 2000 10 after 2000 








Minimum Development 


There will be no oil and gas impacts on Yukon Crossing if the following events occur: 

e No further major oil and gas discoveries are made on the North Slope. 

e The Arctic Gas proposal for a natural gas pipeline across arctic Alaska into Canada is 
approved by the Federal Power Commission. Present plans call for sea and air 
transport of construction materials to the arctic coast, with minimal or no use of the 
North Slope Road. 


e A new giant field is discovered on the National Petroleum Reserve, but (1) pipelines 
are built across the arctic and products are transported through Canada, (2) 
north-south pipelines are built in western Alaska for tanker shipment of oil and gas 
across the Pacific, (3) the federal government decides not to produce resources and 
maintain oil and gas in the ground as a reserve, or (4) the field is developed and held 
in reserve with pipeline connections made to the Alyeska and Arctic Gas pipelines 
for future or emergency use of the resources. 

e The Arctic National Wildlife Range is not opened to petroleum exploration and 
development of the Marsh Creek anticline. While opening is favored by some federal 
officials and most of the petroleum industry, such action would bring about a classic 
confrontation with national environmental policy and organized conservation 
groups. It is very unlikely that Congress could be swayed to permit opening of the 
Arctic National Wildlife Range in the foreseeable future, certainly not short of a 
major national energy catastrophe. Accordingly, development of this area is also not 
included within the likely petroleum development scenario. 

e In the case of offshore areas in the Beaufort Sea, (1) federal and state policies are 
made not to open the areas for leasing because of environmental and technological 
problems, (2) reserves discovered are not sufficiently large to justify new pipeline 
construction, and products are shipped through pipelines of Alyeska and Arctic Gas, 


or (3) pipelines to transport oil and gas from a major discovery are constructed 
across the arctic and through Canada. 


e Operational personnel continue to be stationed at Pump Station 6. 


Even under this minimum development scenario, use of the utility corridor for 
transportation of equipment and materials can be assumed for many years to come. These 
transportation aspects are dealt with elsewhere in the report. 
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Likely Development 


The principal elements of this scenario are construction of pipelines through the utility 
corridor: 
e A natural gas pipeline will be built through the utility corridor by Alcan Pipeline 


Company or El Paso. As projected under the maximum petroleum development 
scenario, the gas pipeline will be constructed around 1980. In contrast with the 
maximum scenario, however, it is assumed that only ten persons will be resident at 
Yukon Crossing beginning in 1990 for operation and maintenance purposes. 


e Another major field will be brought in, justifying new oil and gas pipelines. These 


will be routed south through the utility corridor. Yukon Crossing impacts are the 
same as under the maximum development petroleum scenario, but only five oil 
pipeline and ten gas pipeline operating and maintenance personnel are projected for 
Yukon Crossing, beginning, respectively, in 1995 and 2000. 


e A topping plant and petroleum product distribution facility is also established under 


this scenario. However, in view of the slower development of agricultural and 
forestry activities, employment expansion is only from five to ten persons beginning 
in year 2000. 


e As under the maximum scenario, beginning in 1990, operating and maintenance 


personnel of Alyeska are provided permanent housing in the community. 


CHAPTER 9 
TOURISM AND RECREATION 


Possibilities for recreation and tourist activities within the study region are almost 
limitless. They provide the most tangible near-term prospects for stimulating Yukon 
Crossing development. To a large extent, realization of any large-scale tourism and 
recreation potential depends on the future of the North Slope Road.* 

The variety of wildlife, abundance of lakes, rivers, and streams and the complete 
spectrum of vegetation and terrain from the Yukon to the Brooks Range to the arctic flat 
coastal plain allow for virtually any outdoor recreation activity. An indicator of the 
wilderness, scenic, and other resources within the region is provided by the proposal of the 
Secretary of the Interior to include 27,213,190 acres from this region within four national 
systems (National Parks, National Forests, Wildlife Refuges and Wild and Scenic Rivers) as 
authorized by section D2 of the Alaska Native Claims Settlement Act (ANSCA) (Table 7). 
Each of the proposals submitted to Congress lists recreation as one of the principal 
management objectives. In addition to the wild or scenic rivers listed in Table 7, the Bureau 
of Outdoor Recreation (BOR) has recommended that the Sheenjek and Porcupine rivers be 
included in the National Wild and Scenic River system. BOR is studying the Middle Fork of 
the Koyukuk to determine if it should also be included. The Alaska Department of Natural 
Resources has also listed the Colleen and Chandalar rivers as systems having potential for 
such designation. It is clear from the studies that have gone into the various D2 proposals, as 
well as from everything else that has been said and written about the area and its values, that 
substantial potentials exist within the region for camping, fishing, hunting, sightseeing, float 
and power boating, hiking, photography, interpretation, and cultural activities. 

Because it is impossible within the framework of this study to evaluate the full range of 
these opportunities and since principal impacts of concern deal with factors related to the 
North Slope Road, the discussion is confined to those activities utilizing the pipeline 
corridor itself and focuses on the Yukon Crossing site (see Figure 14). Recreation and 
tourist opportunities abound in the eastern portion of the study region, but use of these 
areas would have little, if any, effect on the site. 

Within the context of this study, there is only a fine line of distinction between 
tourism and recreation. They can be separated for descriptive purposes, although in many 
instances tourists and recreationists use the same facilities and require the same basic 
services. The “tourist” is generally from out of state, pays for a “‘package”’ of services (i.e., 
transportation and accommodations), and follows a predetermined route and schedule. 
Greater demands are made for quality facilities and services, the average age is 55-years or 
older, and the individual is probably retired or semi-retired. 

“Recreation” is defined as a leisure time activity that aids in promoting entertainment; 





*This chapter and the projections that follow were prepared prior to the September 1976 state decision to 
continue for an undetermined period restricted use of the North Slope Road. Some assumptions are, 
therefore, dated. For planning purposes, it is assumed that delay in road use under pertinent scenarios will 
be compensated for by more rapid development after it is opened to the public. 
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TABLE 7 


Four-systems Proposals in the Study Area 











Proposal Acreage 
Wild, Scenic, and National Rivers 
Birch Creek National Wild River 200,000 
Beaver Creek National Wild River 200,000 
Fortymile National Wild and Scenic River 320,000 
Yukon-Charley National Rivers 2,282,820 
Subtotal 3,002,820 
Wildlife Refuges 
Yukon Flats National Wildlife Refuge 5,290,000 
Arctic National Wildlife Refuge (addition) 3,730,000 
Subtotal 9,020,000 
National Parks ats . 
Gates of the Arctic National Park 9,690,370 
Subtotal 9,690,370 
National Forests 
Porcupine National Forest 5,500,000 
Subtotal 5,500,000 
TOTAL 27,213,190 





@Acreage includes all lands within the proposed boundaries including Native regional 
deficiency and village withdrawals, state selections, utility corridors and other private 


in-holdings. 


>The Charley River is proposed for inclusion as a National Wild River. 


SOURCE: The U.S. Department of the Interior, Final Environmental Impact Statements 
for the respective proposals were utilized to obtain proposal and acreage data. 
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Figure 14. Recreation. 





pleasure; relaxation; instruction; and other physical, mental, and cultural benefits. The 


‘“recreationist’’ may be a state resident or visitor participating in such outdoor activities as 
camping, hiking, sightseeing, fishing, or hunting on a pay-as-you-go basis and generally does 
not require packaged tourist services or facilities. Both recreation and tourism activities 
within the region can be anticipated to be highly seasonal, taking place primarily June 
through September. 


Utility Corridor Recreation Resources and Current Use 


Utility corridor opportunities span a broad spectrum of potential activities. Each 
location has its own amenities. BLM, responsible for managing much of the corridor, has 
tentatively identified some thirty-four locations from the Yukon River north of the site to 
accommodate recreation usage for one activity or another. A 1976 study by BLM is 
developing recommendations for development of recreational facilities on corridor sites. 


Current recreation activity in that area north of the Yukon River is substantially 
limited to sport hunting and fishing, camping, and backpacking. Information pertaining to 
recreational use of the area is for all intents and purposes non-existent. The magnitude of 
usage is small, however, probably not exceeding several thousand visitor days annually. 
Fly-in hunting and fishing services are available from Fairbanks to all points in the region. 
Flying services are also provided at Fort Yukon, Bettles, Chandalar, and other centers within 
the region. 


The Elliott Highway and the Livengood-to-Yukon River road provide access from 
Fairbanks to the south bank of the Yukon River. From the Yukon Crossing site, riverboats 
can be launched for up and downstream hunting, fishing, and pleasure boating. Current use 
statistics for the crossing do not exist. A limited creel census by the Alaska Department of 
Fish and Game conducted over three weekends in the summer of 1972 contacted 
twenty-seven sport fishermen (mainly from Fairbanks) fishing in the Dall River and Hess 
Creek areas. One reason noted for the light density of sport fishermen was that many 
tourists and residents did not know the road was open for public access to the Yukon. These 
and more current statistics, even if available, would not be representative. Alyeska has made 
substantial effort to discourage private motorists from using the Elliott Highway due to 
heavy pipeline-related truck traffic. Moderate sport fishing pressure by Fairbanks residents 
using float planes is reported in the Hess Creek area. An unknown number of persons also 
drive to Yukon Crossing over summer weekends to view pipeline activity, picnic, and for 
pure sightseeing, etc. 


Because of recreational use potential of the Yukon Crossing area, BLM has 
recommended that the south bank be reserved as a recreation site. In addition to the 
obvious river-related recreational opportunities, the site is important for its scenic view of 
the Yukon and interpretation of its historic use during the gold rush periods in the Klondike 
and the central Brooks Range. The site also provides a natural setting for obtaining 
information, interpretation, and a point of departure for driving northward to the Brooks 
Range or Prudhoe Bay, should the road be open for public use. 


Most of the route from the Yukon River to the base of the Brooks Range near 
Coldfoot possesses moderate scenic values. In comparison to other areas of Alaska, the low 
mountains and ridges of the Yukon River interior are not generally thought of as having 
special beauty or distinctive visual features. 


The Brooks Range, on the other hand, possesses exceptional scenic values and has 
received considerable acclaim for its stark, rugged beauty. Broad, low-lying forested valleys 
dramatically contrast with the sweeping alpine tundra and barren rock outcroppings on 
steeply-pitched adjacent slopes and towering peaks. Clear-water rivers and streams are 
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numerous and provide much different aesthetics from the glacial rivers so common in all the 
other major mountain ranges in Alaska. 
Large game animals are common throughout the region, although most populations are 


sparse in relation to land area because of the harsh climatic conditions and absence of 
available winter food. Caribou, moose, Dall sheep, black bear, brown/grizzly bear, and 
wolves are locally present in varying concentrations. Game birds include willow ptarmigan, 
rock ptarmigan, spruce grouse, ruffed grouse, as well as thousands of migratory water fowl. 
Sport fishing opportunities south of the Brooks summit include grayling, northern pike, 
salmon, and sheefish. 

Float trips are possible in a portion of the Dietrich River and the Middle Fork of the 
Koyukuk, for example. Wiseman is important because it is being considered for addition to 
the National Register of Historic Places as a Historic District. The southern slope of the 
Brooks is also significant for hiking and backpacking opportunities. The old (and modern) 
local mining trails from Coldfoot to Chandalar and in the Big Lake vicinity are reported to 
be highly scenic. The Wiseman and Dietrich Camp areas also provide access to the proposed 
Gates of the Arctic National Park to the west. Although many historic mining trails 
crisscross the southern slope, vehicular use and even pedestrian use is limited in the summer 
months due to the presence of low brush, tussocks, muskeg and marshy areas, stream 
crossings, and other obstacles that are covered with ice and snow in winter months. 

Recreational participation in the central Brooks Range, although not precisely known, 
probably has been limited. Guided and unguided big game hunters have long frequented the 
central Brooks Range for bear and Dall sheep. For example, guided float trips were provided 
on the upper North Fork of the Koyukuk in 1975. Float trips and even limited winter 
month activity such as dog sled trips are available from guides at Bettles. Conservatively 
speaking, approximately fifty-three to eighty-eight people participate in float plane and dog 
sled trips. Access to the area, other than by plane, is virtually nil. The State of Alaska 
currently holds leases within the corridor region for the airports at Prospect, Dietrich, 
Galbraith Lake, and other locations. Each has a 5,000-foot runway. State airports are 
available for public use at Bettles, Chandalar Lake, Umiat, and other sites. 

Galbraith Lake, located just north of the crest of the Brooks Range, has high scenic 
and recreational values. Big game is present in the area, and the lake contains Arctic char, 
lake trout, burbot, whitefish, and Arctic grayling. The northern limits of the proposed Gates 
of the Arctic National Park lie to the west. 


Proceeding northward from Galbraith Lake and the Atigun Canyon, one crosses the 
Arctic Foothills and the Arctic Coastal Plain. Like the Yukon River uplands to the south, 
the area may not generally be thought of as having special beauty or distinctive visual 
features. However, many recreational opportunities exist. The Sagavanirktok River, 
paralleled closely by the haul road, contains pink and chum salmon, Arctic char, burbot, 
Arctic grayling, and white fish. It also offers possibilities for float trips and limited power 
boating. Opportunities for hunting and wildlife observations also exist. Most spectacular, 
perhaps, would be witnessing the caribou migrations. 


The Prudhoe Bay area and oil fields, selected by the State of Alaska in 1968, constitute 
a significant attraction. The discovery of Prudhoe Bay oil and gas reserves, subsequent 
construction of the Alyeska pipeline, proposed gas pipeline construction, and the 
environmental and other issues associated with each have been given substantial media 
coverage nationwide. This publicity cannot help but increase public awareness, interest, and 
desire to see the results. An air tour to Prudhoe Bay was initiated in 1972 by Wien Air 
Alaska. Prudhoe Bay may be visited as a single destination or in combination with Barrow. 
The tours have met with a great deal of success (Table 8), growing from a total of 300 
visitors in 1972 to 2,209 visitors in 1975, a 636-percent increase over the period. The tour 
includes a guided bus tour of the oil field activities and interpretation of the marine and 
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TABLE 8 


Prudhoe Bay Air Tour Participation 








Visitors Percent 

Prudhoe Bay Increase 
1972 300 ——s 
1973 800 167 
1974 1,654 107 
1975 2,209 34 


ee 


tundra ecosystems and geology. Limited food and lodging accommodations are available. 
Anticipating that the haul road will eventually be opened for public use, six bus 


companies have applied to the Alaska Transportation Commission (ATC) for authority 
(Certification of Public Convenience and Necessity) to carry passengers between 
Anchorage/Fairbanks and Prudhoe Bay, including intermediate points on the North Slope 
Road. As described in the applications, tours might be round-trip bus or bus/air tours (buses 
would operate with passengers in both directions, but one leg of an individual tourist’s 
transportation would be by air), accommodating sightseers, charters, etc. The ATC has 
granted none of these requests, holding all applications until assured of public use of the 
road. Additionally, no public facilities (fuel, food, or lodging) currently exist between 
Livengood and Deadhorse; it is likely the ATC will require assurance that such facilities will 
be provided prior to granting route authority. 


Maximum Development 


Realization of recreation and tourism potentials will largely depend on public policies 
and actions, together with appropriate private responses. For purposes of developing the 
maximum tourism and recreation scenario, the following assumptions are made: 

e The North Slope Road is open for public use to Prudhoe Bay or at least into the 
Brooks Range; the road is open for at least the summer season, June-September; 
funds are provided for adequate highway maintenance. 

e The Elliot Highway (Fairbanks-Livengood) is brought up to secondary highway 
standards and is paved within 5 years; the Livengood-Yukon River Road is paved in 
5 to 15 years. 

e Land is made available and public and private capital and operating funds provided 
for necessary service facilities: food, fuel, lodging, campgrounds, visitor centers, 
emergency facilities. 

e Environmental quality is fully protected to enhance the values to visitors of the 
corridor and adjacent lands, including control over land use and off-road access, 
provision of quality facilities and other improvements, protection of wildlife in the 
vicinity of the road, and the like. 

e Yukon Crossing becomes the jumping-off place for visitations north of the Yukon 
River, with provision of a broad range of recreational and tourist facilities and 
services (visitor center, scenic overlook, campgrounds, picnic area, boat launch, as 
well as food, lodging, fuel, communications, waste disposal, emergency and public 
safety facilities). 
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Given these assumptions, usage estimates for the open-road alternative are still highly 
subjective, due to the almost total lack of historical use and survey data and the fact that 
recreation opportunities within the corridor have not been fully evaluated nor publicized. 
Given a public and private commitment to developing the tourism and recreation benefits, 
advertising will have a great influence on usage. It can be assumed that the State of Alaska, 
the Bureau of Land Management, and the National Park Service (if the proposed Gates of 
the Arctic National Park becomes a reality) will, at a minimum, provide corridor recreation 
and tourist literature in Alaska and the lower states. It can also be assumed that tour 
marketing agencies, the carriers themselves, Native groups, and_recreation-oriented 
magazines will promote the attractions of the corridor, Brooks Range, Prudhoe Bay, the 
pipeline, and the Arctic Ocean. 

Actual usage of the corridor will depend on the level and effectiveness of such 
advertising, quantity and quality of facilities, expectations and satisfaction, and similar 
factors. The Bureau of Land Management has estimated that 90,000 visitors would drive at 
least as far as Yukon Crossing the first year the North Slope Road is open, approximately 
7,000 to 8,000 of whom would drive to the Arctic Ocean if the road were open all the way. 
BLM assumes an average vehicle occupancy of three persons; thus, 30,000 vehicles would 
proceed at least as far as the Yukon River. 

Applicants requesting haul road tour bus authority were asked, as part of this study, 
for usage projections. Only two responses were received, but the forecasts were remarkably 
similar given the assumption that facilities would be in place upon opening of the road. 
Responses suggest a maximum first-year volume of approximately 4,000 tourists who would 
utilize tour bus/air service to the North Slope; one tour group per day consisting of forty 
persons and assuming a 100-day season. (This estimate may be conservative if, for example, 
use of the road were restricted to buses only, as is done in Mt. McKinley Natiofal Park. 
Buses would then not only carry “tourists” but “recreationists” as well, serving their 
transportation needs for fishing, camping, hiking, etc., at multiple locations throughout the 
corridor.) 

Assuming that the North Slope Road will be open to the public in 1978 and that basic 
public and private facilities and services will be in place at that time, an estimated 94,000 
persons will enter Yukon Crossing in 1978. Assuming a 100-day season and an annual 
visitors growth rate of 15 percent, estimated “visits’’ to Yukon Crossing are projected in 
Table 9 for 1978, 1980, 1985, and 1990. The projections result in a linear growth rate, 
which may not in reality be approximated in specific years. Visitation in the initial years 
after opening may reflect poor road conditions, facilities, and services. However, after 
improvement, visitation may increase rapidly in later years. Addition of improved access to 
major attractions (e.g., to portions of the proposed Gates of the Arctic National Park) 
would have the same effect. No attempt is made here to account for these fluctuations. 


Kstimates of tourism/recreation direct employment based upon the average number of 
visitors per day (Table 9) are given in Table 10.* An estimated fourteen to twenty-three 
persons would be employed as a result of visitor-based demand for services in 1978, given 
the previously-stated assumptions of maximum development. No lodging facilities (e.g., 
hotel or motel) are forecast to be in place at the crossing in 1978. First, tour bus 
participation rates probably would not warrant such a facility. Second, the proximity of 
Yukon Crossing to Fairbanks would probably warrant the continuance of returning 
(southbound) travelers to residences, travel connections, or hotels in Fairbanks without 


*Projections of visitation and employment are made only to 1990, showing a range of employment for each 
function per year of projection, Lacking a better data base, further detailed projections, even utilizing 
ranges, is not deemed appropriate. Accordingly, only aggregate tourism and recreation employment is 
projected in the analysis of Yukon Crossing employment and population below. 
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TABLE 9 
Estimated Yukon Crossing Visitation — Maximum Development 
1978-1990 
1978 1980 1985 1990 
Visitors/Season®> 90,000° 1193025 239,402 481,522 
Visitors /Day (avg.)4 900 1,190 2,394 4,814 
Private Vehicles/Season®»> 30,000° 39,675 79,800 160,507 
Private Vehicles/Day (avg.) a,b 300 397 798 1,605 
Tour Passengers/Season 4,0004 5,290 10,640 21,401 
Tour Passengers/Day (avg.) 40 53 106 214 
Total Visitors plus Tour 
Passengers 
Season 94,000 474,315 250,042 502,923 
Day (avg.) 940 15243 2,500 5,029 





‘4B stimates represent “one-way” traffic and should be doubled to reflect total flow. 


bEstimates represent the extension of 90,000 estimated first-year visits (30,000 vehicles), 
compounded annually at 15 percent, 1978 to 1990. 


“Personal communication with Mr. Ron Smith, U.S. Department of the Interior, Bureau of 
Land Management, Anchorage, February 18, 1976. 


dinstitute of Social and Economic Research, University of Alaska, Fairbanks. 








stopping overnight at the crossing. Lodging facilities are forecast in 1980 and later years. 
Note that the labor intensive food and lodging employment sector comprises nearly 70 
percent of the visitor-based employment forecast 1980-1990. 


Estimated visitor-based employment ranges from 65 to 76 in 1980, 125 to 143 in 
1985, and 240 to 278 in 1990. Obviously, professional judgments concerning future events 
at Yukon Crossing are critical to the employment forecasts. For example, if food and 
lodging facilities were prohibited at the site, or only a minimum of campground facilities 
provided, the employment picture would be quite different. It should also be noted that 
employment will be highly seasonal—June through early September—and may drop to near 
zero in the winter months. Therefore, tourist/recreation employment as set out in Table 10 
should not be construed as meaning year-round employment. 


In concluding this section, it should be pointed out that this maximum scenario is 
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TABLE 10 


Visitor-Based Yukon Crossing Facilities and Employment Estimates 
1978-1990 — Maximum Development 








Maximum Development Employment 














Facility /Service 1978 1980 1985 1990 
Fuel and repairs (service station) 2:3 yee 5-8 7-16 
Food and lodging? 5-7¢ 52d 103° 206! 
Grocery, curio, camping, 

supplies, etc.& 2-3 4-6 8-12 12-24 
Visitor center and information/in- 

terpretation programs 3-6 4-9 5-12 7-16 
Campground, boat launch, trail, 

etc., maintenanceh 2-4 3-5 4-8 8-16 

TOTAL (Range) 14-23 65-76 125-143 240-278 





4Assumes all vehicles (Table 9) require gas/service one way of round trip. Thus Table 9 
“per-day” estimates represent total stops for gas/service. Employment estimates were 
calculated from data supplied via personal communication with Mr. Dale Miller, Chevron 
Distributors, Fairbanks, Alaska. 


Dealculated from data supplied via personal communication with Mr. Musiel, Westours, 
Seattle, February 24, 1976. 


©Assumes food services only; no lodging facilities are forecast. 


dassumes a food and lodging facility capable of accommodating 251 overnight guests and 
serving three meals per day. 


Assumes food and lodging facilities capable of accommodating 505 overnight guests and 
serving three meals per day. 


fassumes food and lodging facilities capable of accommodating 1,018 overnight guests and 
serving three meals per day. 


8 Assumes 25 percent of Table 9 “‘average per day visitors”’ will make purchases. 


hBase-year estimates provided by Mr. Jim Murray, BLM, Fairbanks. Out-year estimates 
represent proportionate multiples of base-year estimates. 
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premised on an early decision to open the North Slope Road to general traffic and on the 
provision of facilities and services for the visiting public. 


Minimum Development 

A scenario of minimum tourism and recreation use of the Yukon Crossing site 
obviously incorporates highly restrictive assumptions: 

e The North Slope Road will be closed to public access at a point just north of the 

Yukon River bridge; access to the north bank of the river will thus be available. 

e Minimal facilities will be provided in the Yukon Crossing area to service fishermen, 
hunters, picnickers, sightseers, and others in order to prevent damage that may be 
caused by uncontrolled use of the area; facilities would include primitive 
campground, boat launch, pit toilets. 

e A small privately-operated lodge would provide limited services: gasoline, groceries, 
coffee shop. 

e@ Upgrading of public and private facilities at services will occur slowly as part of a 
policy of restricting development at Yukon Crossing. 

e Tour buses will use Yukon Crossing as a turnaround for trips from Fairbanks and 
Anchorage. 

The only existing data upon which to estimate recreation visitor usage under these 
assumptions is that of the previously-cited limited creel census taken in 1972 by the Alaska 
Department of Fish and Game. Taking the 1972 data of twenty-six fishermen contacted 
over three weekends and extending these over the total of fourteen weekends, June through 
August, provides an estimate of 121 visits by fishermen in the 1972 season. Arbitrarily 
assuming that an equal number of visits were made by picnickers, hunters, and sightseers, 
the estimated 1972 visitation totaled 242 persons. Assuming visits increased at a 
conservative 10 percent per year through 1975, total visits in 1975 would approximate 322 
visits, or about seven to eight families per weekend averaging three persons each. Table 11 
extends the estimates in the same manner to the year 1990 and also includes an arbitrary 
projection of tour passengers who might visit Yukon Crossing during periodic bus trips. 


TABLE 11 


Minimum Projected Yukon Crossing 
Seasonal Visits and Employment — 1975-1990 

















Year Visitors Tour Passengers Employment 
1975 322 0 0 

1980 519 500 3-6 

1985 835 1,000 5-8 ; 
1990 1,345 2,000 7-12 








1980 employment shown in Table 11 is based on one or two recreational facility 
maintenance employees and two to four lodge employees. Employment projections for 
subsequent periods are based on continuing low-level growth of public and private 
recreation-related services. ; 

Likely Development 
The basic premise underlying the most likely development scenario is that the North 
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Slope Road will be open for seasonal public use as of summer 1978. Whether the road is 
open to a point in the Brooks Range or all the way to Prudhoe and the Arctic Ocean will 
not materially affect this scenario or the impacts on Yukon Crossing. While the likely 
petroleum development scenario projects construction of the natural gas pipeline through 
the corridor by 1980, it is assumed here that seasonal use by the public will be permitted 
concurrently with pipeline construction, much as the Richardson Highway has been used for 
pipeline as well as general traffic. Should the road remain closed until after gas pipeline 
construction has been completed, this scenario will need to be pushed back 2 to 4 years. 

The timing of a road opening decision is, of course, crucial to making necessary 
preparation for public use. Given a decision in early 1977, sufficient lead time should be 
available for establishment of the minimum public and private service and safety facilities by 
1978. 

Assuming a minimum of public safety and service facilities to be in place by summer 
1978 (highway maintenance, food,: fuel, limited lodging, primitive campgrounds, waste 
disposal, regulatory structure—even if highly-restrictive—and enforcement/management 
staff), an estimated 50,000 persons would drive at least to Yukon Crossing in this initial 
year. Provision of the minimum requirements listed above will require considerable effort 
and capital expense; public use greatly exceeding the capacity of in-place facilities or 
regulatory capabilities (e.g., fish and game management) would create a hazard to public 
safety with the relatively great distances involved and could result in environmental 
degradation. Thus, usage in the initial years may be limited by the quantity and quality of 
these services. 

Without question, adequacy of service facilities will be a key consideration for tour bus 
operations on the new road. Tour bus operators would not and could not operate on the 
road without certain minimum facilities. Even if allowed to provide tour services in 1978, it 
is likely these services will be minimal, perhaps operating one or two buses per week 
carrying a total of 600 to 1,200 passengers per season. Operators responding to the 
earlier-cited inquiry acknowledge the lack of service facilities (currently non-existent), poor 
road conditions, the long distances involved, the possibility of requiring specially-equipped 
rolling stock, expense, and the lack of operating experience on the road. It may be that no 
such operations would take place in the first year of opening. 

Table 12 presents visitation estimates for Yukon Crossing, translated into visitors per 
day (those traveling by private vehicle and tour bus) and private vehicles per day extending 
from 1978 to 1990. 

It is assumed that visitation by use of private vehicles will increase at least 50 percent 
between 1978 (50,000) and 1980 (75,000). During this period, the public’s awareness and 
interest in attractions along the road will be increased, road conditions may be improved, 
and service facilities added and upgraded, thus accounting for an initial rapid increase in 
visitation. 

A similar, but more dramatic, pattern is forecast for tour participation. During the 
initial year or two of operations, usage may be minimal, but as attractions are promoted, 
operating experience gained, services and facilities added, it can be expected that tour bus 
operations would exhibit a growth pattern similar to that of the existing air tour to Prudhoe 
Bay, i.e., 550+ percent in 3 to 5 years following start-up (Table 8). Table 12 reflects a 550 
percent increase between 1978 and 1980, progressing from approximately one tour per 
week to one per day in 1980. However, this level may not be reached until 1981-1983. A 
constant growth rate of 10 percent per year is assumed beyond 1980 for both tour and 
other visitation rates. 


Kstimates of visitor-based employment and facilities are given in Table 13. The food 
and lodging sector is the dominant employer. Minimum food and lodging services are 
forecast for 1978, i.e., capable of accommodating ten to twenty overnight guests and serving 
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three meals per day to a limited number of visitors. Because of its proximity to Fairbanks, it 
is not anticipated that Yukon Crossing will be used as an overnight stop by tour bus 
passengers prior to 1985, and probably not by 1990. It is likely, however, that Yukon 
Crossing will be used as a lunch/dinner stop by tour passengers as soon as facilities can be 
put in place, perhaps 1980 or soon after. The estimated range of visitor-based employment 
is 8 to 18 in 1978, 20 to 30 in 1980, 33 to 45 in 1985, and 54 to 91 in 1990. Clearly, 


recreation- and tourist-based employment will be highly seasonal, extending from June 
through September. 


TABLE 12 
Estimated Yukon Crossing Visitation — Likely Development 
1978-1990 
1978 1980 1985 1990 
Visitors/Season 50,000° 75,000 120,788 194,531 
Visitors/Day (avg.) 500 750 1,208 1,945 
Private Vehicles/Season© 16,667 25,000 40,263 64,844 
Private Vehicles/Day (avg.) 167 250 403 648 
Tour Passengers/Season 9004 4,950 7,972 12,839 
Tour Passengers/Week or Day (avg.) 63 (wk) 50 (day) 80 (day) 128 (day) 
Total Visitors plus Tour 
Passengers 
Season 50,900 79,950 128,760 207,370 
Day (avg.) 509 800 1,288 2,074 








4Calculated from data provided via personal communication with Mr. Robert Giersdorf, 
Alaska Tour and Marketing Services, Seattle, February 18, 1976 and March 30, 1976. 


bEstimates represent the extension of 75,000 visitors in 1980 compounded at 10 percent 


annually to 1990. 


© Assumes an average of three persons per vehicle. 


dBased on data provided via personal communication with Mr. Frank Ashida, Vice President 
of Planning and Operations, Westours, Seattle, February 6, 1976. A range of 600 to 1,200 


tour passengers per season is estimated for 1978; the mid-point (900) of the estimate is 
used in the table for calculation purposes. 
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TABLE 13 
Kstimates of Visitor-Based Facilities and Employment at Yukon Crossing 
1978-1990 
Most Likely Employment 
Facility /Service 1978 1980 1985 1990 
Fuel and repairs (service station) 2 2-3 3-4 5-6 
Food and lodging? ara 13-154 20-23 33-59 
Grocery, curio, camping supplies, 
etc.© 1-2 2-4 5-8 9-12 
Visitors center and information /in- 
terpretation programs! 3-6 3-6 4-7 5-9 
Campground, boat launch, trail, 
etc., maintenance (3-6)® 0-2 1-3 2-5 
Total (Range) 8-13 20-30 33-45 54-91 





“Assumes all vehicles (Table 12) require gas/service one way of round trip. Thus Table 12 
per-day estimates represent total stops for gas/service. Employment estimates were 
calculated from data supplied via personal communication with Mr. Dale Miller, Chevron 
Distributors, Fairbanks. 


bcalculated from data supplied via personal communication with Mr. Musiel, Westours, 
Seattle, February 24, 1976. 


© Assumes food and limited lodging capable of accommodating 10 to 20 overnight guests. 


d Assumes food and lodging facilities capable of accommodating 68 overnight guests (1980) 
serving three meals per day (low estimate). The high estimate reflects the additional staff 
required to serve lunch/dinner to tour bus passengers at the facility. Assumed lodging 
capacity in 1985 and 1990 is 101 and 162, respectively. 


©Assumes 25 percent of average per day visitors will make purchases. 


fRase-year estimates provided via personal communication with Mr. Jim Murray, BLM, 
Fairbanks. 


8 Visitor center/program staff assumed to perform these dual functions, 1978-1979. 
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CHAPTER 10 
OTHER YUKON CROSSING ACTIVITIES 


Previous chapters have examined the effect of regional activities upon Yukon Crossing, 
with employment providing the basis for subsequent analysis of community growth 
possibilities. Thus, in the case of agriculture and mining, certain support services were 
projected, while for tourism and recreation, support facilities and services were included 
among activities to be located at Yukon Crossing. The aggregate of the preceding projections 
does not, however, cover the full range of functions and employment that might be located 
there, and this chapter is devoted to a review of such additional activities. 

Principal additional functions relate primarily to transportation, community 
development and management, and general public services. The scope and scale of these 
factors will depend in part upon development within the region and in part upon growth of 
a community at Yukon Crossing. The following additional transportation elements need to 
be considered: 

e Yukon River barge operations. Freight for Yukon villages is now barged from 
Nenana. Yukon Crossing provides a potentially strategic point for intermodal freight 
exchange. This would entail facilities and equipment for loading and unloading 
trucks and barges and provision for storage and warehousing. There is no basis for 
estimating the volume of freight that might be transshipped through Yukon 
Crossing. Also, while the site’s location on the Yukon River provides certain 
advantages over Nenana (which, however, has rail access), the possibility or timing of 
the establishment of a principal barge terminal at Yukon Crossing cannot be 
effectively determined at this time. It can be expected, however, that river-related 
traffic will increase in the future, particularly if a community evolves at Yukon 
Crossing. Furthermore, any of the economic developments discussed earlier are 
likely to bring about secondary river transportation effects. 


e Trucking. In the foreseeable future, motor freight carrier usage of the North Slope 
Road will be based at Fairbanks. However, minor maintenance and repair services 
could well locate at Yukon Crossing. 


e Highway maintenance. A road maintenance facility will be located somewhere along 
the Yukon River north or south of the crossing. The facility will not be located on 
the site being considered for community development. A nearby location will, 
however, have some minor effects upon the community. 


e Yukon River ferry. Possible establishment of a ferry system was discussed in Chapter 
4. If established, local impacts would depend upon frequency of service, the number 
of passengers and vehicles, and the volume of freight moved. 


e Aviation. The airport at Five-Mile Camp is currently served by a manned control 
tower. This service will be eliminated upon completion of the pipeline, though the 
field will continue in use. Establishment of a secondary airport is not expected 
before 1990. 
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Community Development and Management 


Community development at Yukon Crossing would bring with it requirements for an 
infrastructure and set of services that would, in essence, be a function of community size 
and growth rate. Among them would be basic municipal services such as education, library, 
utilities, refuse disposal, city administration, fire protection, public works, and others, 
depending upon size and character of the community. 


General Public Services 


A full-fledged community can also be projected to evolve a full set of public and 
private services. These would include such private functions as retail trade, finance and 
insurance, building materials, construction, and the like. Postal, communication, and many 
other services may not be significant initially, but would be established once justified by 
community growth. 


In addition to such primarily local services, the community can also be expected to 
headquarter field operations of such government functions as forest fire control, public 
safety, fish and game enforcement, health services, and the like. While some may locate 
within the Yukon Crossing community, others might be sited at Five-Mile Camp or other 
locations. 


Related Employment 


Employment generated by activities reviewed in this chapter will be either a function 
of regional developments or of community growth, which is also determined by regional 
economic factors. In view of this and because the individual employment factors are so 
small, no separate projection by employment categories is made by periods for the three 
basic scenarios. Rather, they are consolidated into a general category of “other 
employment” which is composed essentially of those regional service activities that were not 
included in previous chapters. 


For purposes of projecting potential employment and population growth at Yukon 
Crossing, ‘‘other employment” is derived primarily as a percentage of total employment 
projected for Yukon Crossing in previous chapters on agriculture, forestry, mining, 
petroleum, tourism and recreation. | 


Several factors enter into establishing a relationship between ‘‘other employment’’ (as 
defined in this chapter) and “basic employment” (as derived in the five previous chapters). 
On the one hand: 


e Regional elements of “other employment” work to establish minima that would 
raise the ratio. 


e@ While in a small community the level for services is usually low, the level would be 
higher for Yukon Crossing, since it would evolve as a “new town’”’ with higher 
standards, including central utilities and other services. 


e As a community grows, the role of the service sector increases, although this is to 
some extent counterbalanced by increasing economies of scale. 
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Taking these factors into account, the following ratios are established to arrive at “other 
employment”’: 








“Other Employment”’ as 


“Basic Employment”’ Percentage of “‘Basic Employment” 
5-20 100 
25-50 80 
55-95 70 
100-195 60 
200-295 50 
300-500 | 40 
600 and above 30 


An allowance is made for ten additional persons employed, for periods of pipeline 
construction, when most pipeline construction personnel are resident in camps. 
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PART IIl: YUKON CROSSING DEVELOPMENT 
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CHAPTER 11 
POTENTIAL COMMUNITY GROWTH 


The planning for Yukon Crossing is, as discussed earlier, surrounded by extreme 
uncertainties. There is nothing firm or specific that can provide the basis of growth. As 
reviewed in Part II, natural resource development depends upon resource availability, 
favorable economics, and public policy. Pipeline construction and transportation of oil and 
gas through the corridor is subject to government determinations and further petroleum 
discoveries. Realization of tourism and recreation potentials depends on status of the North 
Slope Road, and no decision on that has been made. Thus, no definitive projection of a 
future community economic base can be made. 

In order to provide a basis for establishing a policy on community development at 
Yukon Crossing and to establish parameters for planning alternative kinds and degrees of 
development, Chapters 5 through 9 have examined future developmental possibilities and, 
on the basis of varying assumptions, have projected alternative maximum, minimum, and 
likely growth scenarios for each development category; Chapter 10 provides a basis for 
establishing supplemental community employment. This chapter brings these projections 
together and translates them into community growth potentials. 


Table 14 projects Yukon Crossing employment for each of the growth scenarios 
periodically up to year 2025. The assumptions and variables underlying employment figures 
have been discussed earlier, and any change in the underlying factors would, of course, be 
reflected in these projections. Thus, any change with respect to policy and timing of North 
Slope Road use would be directly reflected in tourism and recreation employment. It is 
extremely important, therefore, to keep in mind that projected employment figures, as well 
as subsequent calculations derived therefrom, are subject to many variables and are not 
considered to be in any way definitive. 


A large proportion of the projected employment is seasonal. Such _ seasonal 
employment cannot, of course, be discounted, for it must be accommodated if the 
employing activity is to be carried out. Accordingly, seasonal employment is segregated in 
Table 14 on the basis of earlier analysis and evaluation of the proportion of seasonal 
workers who might become resident year-round in a permanent community. 


Seasonal population is then calculated on the assumption of a 1.38 ratio of population 
to seasonal employment. This ratio takes into account the probability of seasonal workers 
coming without families, as well as situations where both spouses work. On the other hand, 
it also allows for those accompanied by non-working spouses or children or both. 


Resident population is derived from resident employment by applying a factor of 2.5. 
A below-average ratio is used here to reflect the probability of a younger population with a 
high proportion of unmarrieds and working couples. The ratio might be even lower if one 
did not take into account migration into the community of Native families with children. 
Particularly, as a stable community evolves, a substantial population-to-employment ratio is 
justified. 
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TABLE 14 


Yukon Crossing Employment and Population Projections, 1978-2025 


Employment Category 
Agriculture 


Forestry 
Pulp Mill 


Mining 
Petroleum Pipelines 

1st Oil 

1st Gas 

2nd Oil 

2nd Gas 

3rd Oil 

3rd Gas 

Topping Plant/Refinery 
Tourism & Recreation 
Other Employment 
Total Employment 
(SE) Seasonal Employment 
(RE) Resident Employment 


Population 
Seasonal Population 


Resident Population 


Total Population (seasonal) 


Maximum Development 





1978 1980 1985 


0 


0 


[10] 


15 
15 
30 


25 


35 
15 


50 


0 


0 


[10] 
[600] 


65 
60 
130 
95 


35 


90 


215 


0 


5 


10 


[10] 
[50] 


125 

85 
230 
160 


70 


210 
175 


385 


1990 
0 


10 
20 
10 


50 
[900] 


240 
140 
475 
305 


170 


395 
425 


820 


*Bracketed figures are for construction workers in camps. 
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1995 
5 


10 


25 


10 
50 
5 
[600] 


280 
160 
540 
315 


225 


410 
565 


975 





2000 
40 


15 


50 


10 
50 

5 

25 
[900] 
[600] 
20 
320 
200 
835 
455 


380 


590 
950 


1,540 


2015 
220 


40 
750 


65 


380 
265 
1,120 
570 


550 


740 
1,375 


2,115 


2025 
2,200 


40 
750 


75 


400 
1,075 
4,665 
2,225 


2,400 


2,895 
6,000 


8,895 

















TABLE 14 (cont.) 


Minimum Development Likely Development 
1978 1980 1985 1990 1995 2000 2015 2025 1978 1980 1985 1990 1995 2000 2015 2025 
5 20 50 


5 10 10 toes 520 25 


5 10 10 10 15 20 


‘ 


[10] [10] [10] [10] [10] [10] [10] [10] [10} [10] [10] 10 10 10 10 10 
[600] [50] 10 10 10 10 + #10 

[900] 5 5 OB 5 

[600] 10 10 10 


5 5 10 10 15. 20 25 10 25 40 70 85 95 120 130 
5 5 10 10 3815 30 20 10 30 45 80 90 100 115 155 
10 10 20 20 30 £40 45 20 55 100 195 225 270 340 415 
& 6 15,..15....20;, 25... 25 15 45 80 150 165 180 200 225 


4 4 5 5 10 15 20 5 10 20 45 60 90 140 190 


5 10 20 20 25 35 35 20 60 105 195 215 2385 260 295 
10 10 15 15 25 40 50 15 25 50 115 150 225 350 480 


15 20 35 35 50 75 85 35 85 155 310 365 560 610 775 
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These projections translate, in accordance with the differing scenarios, into the 
following possible total populations at Yukon Crossing: 


ee eS S06—O—O0=">?>Eq00OQOw—~— 


Yukon Crossing Resident Populations, 1980-2025 
Pe er ees eee ee rt ee ee ee 





Scenario/Year 1980 1985 1990 1995 2000 2015 2025 
ek ape tg tla Urea De nae eh ee oe 

Maximum Development 90 175 425 565 950 1,375 6,000 
Minimum Development 10 10 15 15 25 40 50 
Likely Development 25 50 115 150 225 350 480 


ee _aoa_ n—(—“«—M—wOOm"c 
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CHAPTER 12 
COMMUNITY DEVELOPMENT POLICY 


Yukon Crossing populations derived from the three regional development scenarios do 
not, of course, directly portray the size of community that may emerge at that location. 
The maximum and minimum development scenarios provide what is probably a reasonable 
approximation of the extreme high and low development limits. The likely development 
scenario is actually a combination of likely events by individual sectors, and no one would 
claim that each of these “‘likely’’ events would come together with other “‘likely’’ events to 
product a certain type of community. Rather, in the real world, we are dealing in terms of 
ranges and probabilities, certainly not in predictions. 


The value of the preceding analyses and projections lies primarily in leading the study 
to the basic question—is there a reason or need for the development of a community at 
Yukon Crossing? 


The study clearly indicates a need for facilities and services in the general area of 
Yukon Crossing. In virtually all developmental considerations, the intersection of the 
highway with the Yukon River provides a focal point for such facilities and services. This is 
particularly true with respect to agriculture, forestry, and some aspects of petroleum 
development, as well as tourism and recreation. While some operations could be located 
within the utility corridor north or south of the river, a regional overview does not establish 
any logical alternative community development site. 


Only in the case of the minimum development scenario could an option of not 
developing anything at Yukon Crossing be considered. Since this scenario is based on the 
highway being closed north of the Yukon River bridge, an alternative site south of the river 
would need to be established. In view of the small size of this option, such a service facility 
could be located almost anywhere. However, such an alternative course is not deemed 
appropriate or desirable for one specific reason: the scenario is predicated upon the North 
Slope Road being closed throughout the planning period to 2025, and such an assumption is 
deemed extremely unrealistic. 


In view of the study analyses and demand projections that are not subject to allocation 
to a community elsewhere on the Yukon or within the corridor, it is recommended that a 
new community be planned and developed at Yukon Crossing. If this premise is accepted, 
the next question becomes—what scale of development and what type of community should 
be planned for? 


In terms of the general strategy of protecting land and preserving options for future 
development, the study concurs with the policy enunciated by the Bureau of Land 
Management in the February 1975 report ‘‘General Land Use Plan: Yukon River—Pipeline 
Crossing Area’’: “‘It is the position of the BLM that we must plan for the greatest impact on 
the land, for in doing so, we plan for the least.’ At the same time, it is critical that planning 
provide the basis for community viability at any level of population and development. 
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Toward this end, land-use planning for Yukon Crossing should be based on three 
development stages: 

1. Service center, population 40 to 80. This initial development stage is designed for 
rapid provision of highway- and river-related services, directed primarily toward 
tourism, recreation, and transportation. Need for such a center will exist upon 
completion of the oil pipeline and opening of the Yukon Bridge, even if in the near 
term the North Slope Road remains closed north of the bridge. The center might 
function, at least initially, on a seasonal basis. The service center design needs to be 
flexible enough to accommodate initial growth prior to commitment for further 
full-fledged community development. | 

2. Town, population 400 to 600. A town of this size, equivalent to a large village, 
would accommodate “likely” projections to year 2025. Under the maximum 
scenario, this population would be reached in about 15 years. This scale provides 
the principal basis for the subsequent discussion of community growth phasing. 

3. City, population 5,000 to 10,000. A city of this size would accommodate the 
maximum 50-year growth projection. This growth stage is used primarily to 
determine the extent of land-use allowance for maximum future development. 

Establishment of an integrated service center can, as will be shown below, meet initial 
community development requirements without preempting future community development 
decisions. While this study recommends placing the service center on the north bank of the 
Yukon, the concept would also be consonant with a policy of minimizing development at 
Yukon Crossing. Under such an approach, commercial and public facilities proposed for the 
service center could be placed in conjunction with the visitors center south of the river, near 
Five-Mile Camp, or further north. While this would not serve longer-term needs as projected 
above, it could meet initial requirements for serving North Slope Road tourists, recreation, 
and other traffic. If and when a full-fledged community (town or city) were needed in 
support of agricultural, forestry, mining, river transportation, and other developments, these 
would establish their own rationale for developing such a new community. Such 
requirements could be examined in the future, which may be anywhere from 15 to 50 years 
away. As mentioned, however, this is not the approach recommended here. 

If then a community were developed at Yukon Crossing—what would be the principal 
economic, social, and environmental consequences? 

The economic rationale for a Yukon Crossing community was discussed in Part II. In 
essence, the community would function in support of natural resource, tourist and 
recreation, transportation, and related development within the region. While a function of 
such developments, the community would, once a critical mass were established, function to 
enhance and strengthen development in the region. 

Social consequences need to be considered primarily in terms of Yukon Crossing 
community development impacts on Alaska Natives and Native communities along the 
Yukon, particularly those within the region along the Yukon River. The following impacts 
can be anticipated: 

e@ Some regional developments (e.g., agriculture) might bring with them a change in 
economy, population, and life styles so as to negatively impact Native populations. 
Others, such as forestry, could serve to strengthen local economies and provide 
employment and enterprise opportunities for Alaska Natives. Some activities, such 
as tourism and recreation, could be contained within the corridor in order to reduce 
regional impacts. Land-use controls, fish and game regulations, and transportation 
restrictions could further such an objective, if deemed appropriate. 


e Development of a supply and distribution center at Yukon Crossing could help 
reduce costs and improve services for Native villages in the region through 
availability of petroleum products and other goods. 
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e Improved highway and river transportation could provide positive benefits to Native 
communities, particularly along the Yukon. 

e Creation of employment opportunities at Yukon Crossing would npdoubtedty result 
in population shifts from Native communities. Any such migration to Yukon 
Crossing could be furthered by establishment of service facilities and other 
enterprises by Doyon Limited and village corporations. 

Kstablishment of a Yukon Crossing community would, of course, impact the 
environment. Direct effects would be primarily through utilization of undeveloped land for 
urban and industrial purposes. However, through proper development management and 
controls, negative effects could be substantially mitigated. Air quality, and to some extent 
water quality, could also be affected by community development. These issues are dealt 
with further in subsequent chapters. 


12-3 


















































¢ 7 mela OG 
no” 


ie 
rac! 





e as 


104 pri ee pee 


i 
Y ratat' Agel oe Fg rn 
! +J 
ie " tt suds Linkin 
\ 
yueaiy 4 Esty 4 


enna wl 
| | oes 
| reeldo Bic ai ripe 


# aphogy ‘he oe Ve 
baie Hoa AW out ae spleen feck SEYOW 
oer “atid 
‘by tik ip PAY 


rate 
yee 
tn enero 
- “IOEIERS (ys +9 
(hinow “wide rane 


Baa 










er 


Paitad 43 





ry 


if . 
tid Pew T hi ds’ yi viea nt 


4 Re whe 
¥ Hive Baten 


piimony enh! uF ae 


—. ef’ ‘Gok ie iohae” “ave ne Nea YA AIA i 
diy Oe bitons SFR ails 4 








ieaiee- att 









hc iy oe Pied ; as f rig ds ved be ¥ ‘Haylie ROS pals h oe weal ~ ema bivow , 
S Tires i eG prbhy, , it Segpaadul a 
‘ : Reva aN OPE ae 
i ye a 7 hts é Pape 
. . phy pea th fvaating,.. = 
| winded EM mans 7 
I tage te coach peroneal Ba! 
baoyh hy : me cl it an riba ‘i a, 
y ( } a, 9 arct " hi iad 
| tats ened AA 
vhs ig, ay nity ot ogee mF 
; » tee Crecet are of, the 
(ty vail v sven Lat. . 
f i i ary “9 tor’ th cae 
pov ts cr he piveng, ne et ib 
corn meds as peaheetiod 7 
utiwts, 2 Cren tin 
vi wer ne wld ia 
(An ; yer mits, a * i. 
romimky. Such” 
18 ta 50 yeans 7 
‘ yited te pitt ? ‘i on 
Wi ' “oe a oe 
+4 wi Pat Tar is 
is Peary pinged 
i) iom. Walle a few notion’ ful 
da Morea whed. paneer: ti 
raat | 
R it i Lorin iinicie oro 
d ) coun tes whory F ne 
Y ¥ : . The folin wing Jn 5 
—— v 
: f pee wi rime aft tea: ia a 

ap eynidyiey wept ennparneer 

» to virengtben idcn) eoonoctine 

H 4 aay, : hel . le 

: cnt t ASA aT. pote 
1 set witb Me crmrviar in onte 
. al rte, Hat ail ple mapa, ay 
eit” 9 ei, rere if dew | Wye ee 
s i tea 
yaya! i a ey i tae phiete nat ben very “_— xt A 7 Trt 4 on 
me in hows 4 - oe AP 
nd tee cert fiat, Nate ie me mt 
P esas ete ited ay) mo ae ode Pee ate 


iy 








CHAPTER 13 


SITE CHARACTERISTICS AND DEVELOPMENT DETERMINANTS 


General Location 


Yukon Crossing is located where the Fairbanks-North Slope Road and trans-Alaska oil 
pipeline intersect the Yukon River. Road distance is approximately 140 miles from 
Fairbanks and 350 miles from Prudhoe Bay; air distance from Fairbanks is about 95 miles. 
The Yukon bridge is approximately 55 miles upstream from Rampart and approximately 35 
miles downstream from Stevens Village. Bettles-Evansville is the nearest settlement to the 
north, lying approximately 90 miles northwest of the crossing site. Livengood lies about 55 
miles south of Yukon Crossing. Five-Mile Camp, an Alyeska pipeline construction camp, is 
located 5 miles northwest of the bridge, and Pump Station 6 lies 2 miles to the south. 


Delineation of Study Area 


Preliminary site reconnaissance led to the determination that any future community 
development should occur north of the Yukon River (see Figure 15). A number of factors 
led to this conclusion: 

e Soil conditions are generally worse on the south side of the river. While providing 
sites for limited facilities, the broken and steep terrain to the south would provide 
inadequate room for community expansion. 

e South-facing slopes north of the river provide better environmental eonnitons than 
the north-facing slopes south of the Yukon. 

e River access on the south bank is limited, while about 2 miles of continuous access 
to the river is available on the north bank. Only a small, narrow strip of land (Carlo’s 
Island) is available for river-oriented uses on the south bank. 

e No land above standard project flood level (discussed below) is available near the 
river along the south bank. 

In view of these considerations, community development is considered only a: the 

area north of the Yukon River. 


Topography 


The potential community development area is hilly and is traversed by several small 
drainageways, including Woodcamp Creek in the southeastern portion. There are several 
small lakes. Elevations range from the Yukon River’s average level of 260-280 feet above sea 
level and bankful flood elevation of 301 feet to a little over 600 feet. Elevations are shown 
on Figure 16. 

Most slopes generally face south, thus being exposed to even the low-angle sun during 
winter months (see Figures 16 and 17). North-facing areas are undesirable for development. 
Slopes up to 12 percent are generally suitable for development. Soil characteristics in the 
area limit building on steeper slopes due to potential erosion problems. 
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Figure 15. General Site Location Map. 
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Figure 17. Aerial View of Existing Facilities and Orientation. 


























Flood Conditions 





Areas most accessible to the highway north of the bridge and to the Yukon River are 
subject to possible flooding in case of massive ice jamming. This establishes severe 
constraints on the location and character of future development. 

The Yukon River follows an almost linear east-west course as it approaches the bridge 
site. Then, just to the west, it begins a rather sharp S-curve with a north-south orientation. 
Channel widths range from about 2,000 feet at the bridge site to 3,000 feet near the mouth 
of the Ray River and to 1,300 feet at a constriction about 1.5 miles downstream from the 
Ray River. Channel slope is estimated to about.1 foot per mile at the site, increasing to 2.31 
feet per mile at Rampart. The south bank is steep and high with no flood plain; the north 
bank near and immediately west of the bridge is a fairly level flood plain up to a half-mile 
wide. 

In 1972, the U.S. Geological Survey undertook a study to establish the elevation of the 
“standard project flood”’ to provide the design flood basis for the pipeline and highway 
bridge crossing of the Yukon River. “Standard project flood” is the maximum flood 
reasonably possible; it should exceed any known or evident flood. USGS established the 
standard project flood (or design flood) at an elevation of 322 feet; see Figure 18. This level 
could hypothetically be reached as a result of massive ice jamming at the bridge or in the 
curved, narrow channel below Sightas Island. Discharge at standard project flood level is 
projected at 1,600,000 cubic feet per second (cfs). The “‘standard project flood”’ is a level 
significantly higher than a “100-year flood,’ also known as “‘intermediate regional flood.” 

It is estimated that a ‘“‘100-year flood” would reach an elevation of 310-311 feet and 
the “50-year flood” stage an elevation of 305 feet. There is no evidence of either flood level 
ever having been reached at the bridge site. The Yukon River bridge is built to “50-year 
flood”’ specifications; as a point of ground level reference, the pier tops are at an elevation 
of 310 feet. 

Based upon Rampart gauging station records, and measurements and observations at 
_ the crossing site, Childers and Lamke determined the “maximum evident flood” to have a 
peak discharge of 890,000 cfs and an elevation of 301 feet; see Figure 18. The “bankful 
flood” stage and elevation of the “maximum evident flood” were found to coincide at 301 
feet. The limits of this level are defined by the edge of the mature flood plain forest near the 
top of the channel banks. 

‘Maximum evident flood”’ is contained within the banks of the Yukon and lower end 
of Woodcamp Creek, except that the entire Ray River valley is subject to flooding at this 
level (301 feet). “Standard project flood” (822 feet) limits, however, include the entire 
low-lying plain extending for a distance of more than 2 miles from Woodcamp Creek to Ray 
River and reaching back from the Yukon for a distance of up to 0.5 mile along the highway; 
see Figure 18. Existing temporary facilities are generally located on pads above the 301-foot 
level (generally at 305-310 feet), although lying within the “‘standard project flood” plain. 
These include the MOG bridge construction site and the storage and parking areas that 
previously served the Yukon ferry on the north ahd south banks. 

There is no evidence of ice jamming at Yukon Crossing area. However, ice-scarred trees 
are visible on the north bank. These scars coincide with the level of the ‘“‘maximum evident 
flood.’”? Nonetheless, two possibilities for ice jamming exist. First is the relatively narrow 
river channel near Sightas Island. Experience in the lower Yukon indicates this type of ice 
jamming is not uncommon, backing up water at the extreme for as much as 30 miles 
upstream. The channel is relatively deep and swift at this point, however, and may account 
for the absence of ice jamming evidence. Also, the area will be continuously occupied (the 
proposed community and Pump Station 6), and early notification of a developing hazard 
could allow for its removal before becoming serious. The second possibility for jamming is 
created by the bridge itself. The five piers tend to inhibit ice flow, thus creating a 
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potentially hazardous condition. Again, however, early warning should allow the time 
necessary to prevent a serious hazard. 

Federal regulations require that agencies evaluate flood hazards in locating 
federally-owned or financed buildings, roads, and other facilities, and in disposing of federal 
lands and properties. Appropriate restrictions will accordingly be applied to any 
development and land disposal at Yukon Crossing, since the area falls under the jurisdiction 
of the Bureau of Land Management. BLM has established the following standards applicable 
to areas of potential flood hazard: 

e The following must be located above standard project flood level (elevation 322 
feet): buildings containing valuable documents or data or instruments, or materials 
dangerous to the public if released by flooding; power installations needed in 
emergencies; hospitals and like institutions; and similar type use and structures. 

e The following must be located above 100-year flood level (elevation 310-311 feet): 
residential buildings, public service installations needing high protection, permanent 
memorial cemeteries, and similar type use and structures. 

e@ The following must be above 50-year flood level (elevation 305 feet): buildings with 
salvageable or replaceable goods or for storage of readily-moved goods, low-cost 
service shops, and similar type use and structures. 

@ Open-air markets or theaters or facilities storing low-cost, non-dangerous materials 
and similar type use and structures must be located above 25-year flood level. 

Yukon Crossing planning is premised on locating all permanent community buildings, 
including housing, above standard project flood level (322 feet). The service center would be 
located at a minimum elevation of 310 feet. In view of soil conditions that require minimum 
filling to an elevation of approximately 3805 feet, uses such as parking, recreation, open 
storage, and river-related uses that could be located in a flood plain will be developed at or 
above a level of 305 feet. Under federal regulations, temporary structures and uses, as well 
as filling, can be allowed in the flood plain, provided adequate provision is made for 
protection against loss of life and major property damage. 


Soils 


Soils throughout the study area are extremely poor. Soils on steeper slopes and ridges 
are shallow, and areas of these soils usually include some rock outcrops. On the lower 
slopes, the loess deposits are deep. Drainageways and depressions contain silty 
water-deposited material. Permafrost underlies much of the area. It occurs near the surface 
in low wet soils and at depths of 4 to 8 feet in many of the well-drained soils on the 
uplands. Frost heave and erosion potential in most soils in the crossing is high due to the 
fine-grained material, especially in the ice rub areas. These are some of the general 
conclusions reached in a recent study undertaken by the Soil Conservation Service (SCS) for 

the Bureau of Land Management. The SCS report includes an extensive analysis of the 
significance of presented soil information to planning, engineering, and construction. 

Based on the SCS analysis, it was determined that Rampart and Kandik soils with 
slopes up to 12 percent are most suitable for community development in the Yukon 
Crossing area. Batza soils create more problems, but with appropriate protection and 
ameliorative measures, they can be utilized at slopes up to 7 percent; in some instances, 
major alteration of landscape may be required to prepare them for development. Figure 19 
delineates the areas with soils potentially suited for development. In addition, areas in the 
flood plain on the north bank of the Yukon can sometimes be used for development, as 
discussed in Chapter 13. In all cases, steep slopes are liable to serious erosion. 

In view of the prevailing soil conditions, it is extremely important that follow-up site 
development studies include detailed soils and engineering analyses. Because of likely 
variations of soil characteristics in specific locations, careful specifications must be prepared 


13-7 


8-ET 










Ba (ASB) SOILS 
(BATZA SOTLS) 


SOUL SURVEY BOUNDARY 





Ra, Ka (A,B,C) SOILS 


(RAMPART, KANDIX SOILS) SIL 


1. ALL SOILS IN DEVELOPMENT AREA 
ARE POOR FOR MAJOR DEVELOPMENT 


\2 BATZA, RAMPART & KANDIK SOILS HAVE - 
LIMITED USE. RAMPART & KANDIK SOILS 
ARE THE BETTER OF THE AREA SOILS, 
































for dealing with permafrost, soil stabilization, construction of roads, surface drainage, 
underground utilities, handling of ‘surface vegetation, design and construction of buildings 
and their foundations, and other aspects of development. 


Climate 


The Yukon Crossing area has a cold continental climate, characterized by cold winters, 
short warm summers, and relatively low annual precipitation. January mean minimum 
temperatures are close to —20 degrees F., mean maximum —6 degrees F.; extreme 
temperatures will drop to —60 degrees F. daly mean minimum temperature is 46 degrees F., 
mean maximum 72 degrees F., and temperatures may rise into the 90s. 

Mean annual piotant anon is about 13 to 14 inches. Generally, precipitation is at a 
maximum in the summer months of July and August and at a minimum between February 
and May. Snowfall comprises about 40 percent of total annual precipitation, mostly falling 
between October and April. Mean annual snowfall is approximately 50 inches. The average 
frost-free season in the Yukon Crossing area is estimated to be about 85 days. 

Yukon Crossing receives 72 to 73 percent of its annual sunlight during spring-summer 
(March 21 to September 21). During several days in June, the sun shines 24 hours a day. 
During the shortest. days of December, daylight drops to less than 3% hours per day, 
although twilight extends the light period to more than 6 hours a day. 

Predominant winds during winter are from the northeast, during summer from the 
southwest. Winds also follow the river valley. 


Wildlife 


Raptor habitat has been identified in bluff areas on both sides of the Yukon River near 
Sightas Island and on south bank bluffs along the study area (Figure 6). No ear pings i is 
proposed in or near these areas. 

Black bear and moose are found in the vicinity of the study area. Waterfowl utilize 
some of the lowlands. The Yukon and tributary streams contain several species of fish. 

A subjective mosquito density survey carried out in June 1976 indicated a high 
concentration of mosquitoes along Woodcamp Creek. This was due to dense vegetation and » 
low lands. ‘More open areas exposed to wind, even though low-lying (e.g., MOG site and 
ferry ramp area), had lesser mosquito densities. While densities in higher elevations were 
generally lower, they also varied according to exposure to wind and sun. 


Water Supply 


Availability of water for community purposes appears to present no major problem. 
Manson-Osberg-Ghemm (MOG), the contractor who built the Yukon bridge, sank two 
8-inch wells from its pad just north of the Yukon and west of the highway to a depth of 
250-260 feet. The wells have been able to provide a virtually ‘‘continuous”’ stream of water 
(two-inch pipes) that no only met MOG’s needs, but also has provided the supply for Pump 
Station 6 (where water was not available) and met recurrent needs for Five-Mile Camp. The 
latter uses about 25,0000 gallons a day, the demand generally being met from its own two 
300-foot wells. A number of times recently, however, heavy drawdown and mechanical 
malfunctions have disrupted the supply, and MOG wells have been utilized. It is assumed, 
for community planning purposes, that community development near thé Yukon can be 
supplied with adequate amounts of high-quality water, using MOG or other deep-well — 
sources. 


Land Status 
The study area lies within the BLM utility corridor set aside for the trans-Alaska oil 
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pipeline, North Slope Road, and other transportation purposes. A number of Native 
allotment claims have been filed within the study area; see Figure 20. 

For purposes of Yukon Crossing community planning, land status is not considered a 
determining factor, since final disposition of allotment claims has not yet occurred. In 
addition, it is considered likely that regardless of ownership, community development will 
proceed in accordance with public land-use plans for the area. 


Existing Development and Improvements (see Figures 16 and 17) 


The bridge road and pipeline are, of course, the most important permanent features 
affecting community development at the Yukon Crossing site. The bridge slopes from the 
high slope on the south bank to ground level on the north bank, providing the only 
year-round crossing of the Yukon in Alaska. The highway to the North Slope proceeds to 
the site study area in a northwesterly direction, with its initial 14% miles north of the Yukon 
traversing lands classified subject to standard project flood. 

The trans-Alaska oil pipeline comes off the northerly end of the bridge, proceeds to the 
north in proximity, continuing more or less parallel to the road at a distance varying from 
2,000 to 500 feet. From the standpoint of long-term community development, the pipeline 
could not have been worse located. While elevated sufficiently just north of the bridge to 
provide for west-east access toward Woodcamp Creek, the line thereafter becomes not only 
a visual barrier, but divides lands that could otherwise be subject to settlement should major 
community expansion occur in the future. For planning purposes, the pipeline is essentially 
ignored, since it could be buried or elevated as necessary to meet future community 
development requirements. (We do not at this time take into account possible utilization of 
heat from the pipeline to serve possible community and related needs, even though this 
possibility could well be explored.) 

The MOG site consists of a pad of approximately eight acres plus (plus two acres used 
for storage) utilized in connection with Yukon River bridge construction. The site is 
currently being cleared in accordance with BLM use permit requirements. Elevation of the 
site is 2 to 5 feet above ground level. A steep narrow ramp connects the MOG site with the 
Yukon River at a point about 300 feet downstream from the bridge. 

A storage pad is located just east of the highway north of the bridge. This pad is filled 
to a level of only 2 to 3 feet above ground level. Another storage pad of 4 to 5 acres is 
located west of Woodcamp Creek, just above the barge landing. The latter was utilized in 
connection with the barge and ice bridge crossing of the Yukon prior to completion of the 
bridge. A ramp, reaching a width of approximately 500 feet, goes down to the Yukon just 
west of the mouth of Woodcamp Creek. 

Alyeska has a 640-man-capacity construction camp and related airstrip along the 
highway 5 miles from the Yukon River crossing (Five Mile Camp); the camp is scheduled for 
closing in mid-October 1976. Alyeska’s Pump Station 6, a permanent installation, is located 
less than 2 miles south of the crossing. 

Material sites are located both north and south of the Yukon. Adequate fill and gravel 
is available from sources within 6 miles of the Yukon Crossing site to meet future 
community development requirements. 

While logging operations that served Yukon steamer traffic during the early decades of 
the century have left only a few relics in the area, traditional fishing by Alaska Natives is 
still to be found in the area. A number of fish wheels are located both upstream and 
downstream from the bridge, though no active fish camps fall within the area being 
considered for community development. 
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Figure 20. Study Area Land Status. 
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CHAPTER 14 
LAND-USE AND FACILITIES REQUIREMENTS 


Planning for Yukon Crossing is predicated, as discussed earlier, on three stages or 
levels: a “service center,” constituting the initial development stage for a population of 40 
to 80 people; a “town of 400 to 600; and a “city” of 5,000-10,000. In view of future 
growth uncertainties, no timing of development beyond the service center is projected. As 
shown in Table 14, a permanent “town” population of 400 would be reached under the 
“likely”? scenario by 2025, whereas under a maximum rate of development that population 
would be surpassed by 1990. Under the “minimum”’ scenario, resident population would 
not exceed 50 within the 50-year planning horizon. 

This part of the report examines the land-use requirements for each stage of 
development, regardless of when the projected stages may be achieved. The principal 
purpose of doing this is to assure that when a particular level of development is attained, if, 
even with respect to the higher growth levels, previous use and land allocation decisions will 
not have precluded meeting necessary community residential, commercial, industrial, and 
public service development requirements. In order to provide a background to the analysis 
of land-use requirements, the discussion of each development stage includes a brief review of 
the economic base as covered earlier in Chapters 5 through 11. 


Yukon Crossing City, Population 5,000-10,000 


While the maximum growth projection shows a community growth rate more than 
twice that of the “‘likely”’ scenario over the first 25 years, major population take-off for the 
city would occur around year 2000, principally as a result of large-scale agricultural and 
forestry activities. The long-term economic base of Yukon Crossing is projected to include 
the following major elements: 

e Agriculture. The city will house headquarters facilities, and farm supply, technical, 
and maintenance services for agricultural development in the region. A small refinery 
and fertilizer production facility will primarily serve agricultural needs, as will 
highway, river, and air-related transport services. Major agricultural development is 
projected after 2015. 

e Forestry. Yukon Crossing will serve as a headquarters and service facility for logging 
in the region. Transport interchange will provide for movement of logs and other 
products from water to truck or rail. In addition to production of saw timber and 
chips, a pulp mill is projected after year 2010. 

e Mining. The city will function as a support base for mining activities in the region, 
providing supplies, equipment repair, and provision of petroleum products for 
mining. 

e Petroleum. Construction of several more pipelines in the utility corridor will 
strengthen the city’s role as a service base. Major construction camps will be located 
in the area. Maintenance and operational personnel for oil and gas pipelines will be 
housed in the city. 
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e Tourism and recreation. The city will provide a major base for tourism and 
recreation oriented toward the region north of and along the Yukon River. 
Overnight lodging requirements would be for 250 guests in 1980, 500 in 1985, and 
1,000 in 1990; demand can be expected to increase beyond that. Other facilities 
would include food and related services, fuel and repair, communications, waste 
disposal, a major visitor center, and others related to land, water, and air 
transportation. 

In addition to the above, the economic base would be supported by general transport 
services (both highway- and river-oriented) and activities of government agencies. Primary 
employment, in turn, will generate a substantial amount of secondary employment in the 
city. 

An important aspect of the economic base is the seasonality of many activities that will 
be served by the community, particularly agriculture, tourism, and recreation. The 6,000 
population figure for the city in 2025 is based on year-round employment and residents. As 
a result, provision would have to be made for seasonal accommodations for up to 3,000 
temporary community residents. 

Major land areas will need to be allocated for the future city, primarily for industrial 
|and residential purposes. Following are the principal long-range land-use requirements: 

e Residential uses. A gross residential density of four dwelling units per acre is 
projected for the city. At three persons per unit, this leads to a requirement of 500 
acres of land for residential purposes, using the 2025 resident population projection. 
Actual development is likely to be at a net density of 8 to 10-+mits per acre. The 
large difference between gross and net density is accounted for in additional use of 
land for streets and other housing-related facilities. The difference is also accounted 
for by the existence of numerous areas likely to be unusable because of soil and 
slope conditions within areas allocated for residential purposes. 

A relatively-high residential density is assumed because large-lot individual 
residences will not be feasible due to unsuitability of soils for individual sewage 
disposal and the high cost of deep-water wells. From the beginning, therefore, the 
city will have to be served by central water and sewerage systems. A compact, 
clustered type of residential development will also be mandated by site conditions. 
In addition, high construction costs necessary to deal with permafrost conditions 
will mitigate in favor of more economical multifamily dwellings. 

It is assumed that the trans-Alaska pipeline will be buried or relocated if necessary 
to eliminate conflicts with community development. Similarly, any subsequent 
pipelines would need to take into account community development patterns. 


e Commercial uses. A central commercial office and governmental area, serves the 
entire community. In addition, commercial facilities would be located convenient to 
the separate residential areas. 


e Industrial uses. Any industrial development at Yukon Crossing will be primarily 
related to the Yukon River and the highway, and industrial uses are accordingly 
allocated to the area lying between the two. Much of this land is within standard 
project flood limits, but sufficient high ground is available to accommodate major 
permanent facilities. Of the more than 650 acres designated industrial, about 240 lie 
above extreme flood plain level. The entire Yukon River frontage of more than 
8,000 feet provides good river access. More than adequate land would be available 
for storage, processing, and transshipment operations related to regional forestry and 
agricultural development. At the same time, utilization of river-front lands will need 
to take into account the need to preserve as much land as possible, particularly along 
the river, in an attractive, natural state for the sake of tourist and recreation visitors 
as well as local residents. 
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e Non-development areas. Major areas need to be allocated to open space and 
non-intensive uses. These include the bulk of the land south of the river, as well as 
areas north of the Yukon requiring protection due to marginal topographic and soil 
conditions and for scenic and recreational purposes. 

In addition, substantial lands should be reserved east, north, and northwest of the 
city development area to insure availability of adequate land should the community 
grow even more rapidly than projected and to accommodate any needs in the more 
distant future. Strip development along the highway must also be prevented through 
land segregation. 


Yukon Crossing Town, Population 400-600 


The economy of a future town would be largely based on transportation and other 
services. Tourism and recreation provide the major stimulus to town growth. In addition to 
providing a full range of services for these functions, overnight lodging would accommodate 
60 guests in 1980, 100 in 1985, and 160 in 1990, and further expansion is projected beyond 
the latter period. Forestry would have some minor impacts in connection with logging, the 
town serving primarily as a transport interchange from river to truck. Mining would also be 
served only through provision of transport and other support services. Agriculture would 
have minimal impact, and then only during the latter portion of the 50-year planning 
period. As the town develops, pipeline service and maintenance personnel will be housed 
there beginning around 1990. 

The town would also serve as a general transportation center for the region, providing 
interties between highway, river, and air modes. Facilities will provide for loading and 
unloading freight and passengers, warehousing, fuel, repair, and related services. Retail as 
well as some wholesale operations will be located here. 


For long-range, land-use planning purposes, the town stage is, in essence, a component 
portion of the larger city plan. Its design and configuration must, of course, be such as to 
permit it to function as a well-integrated community at any point in time. 


Land requirements for the town of 600 are fairly easy to accommodate. In accordance 
with the above gross density standards and residential development principles, a total of 50 
acres is required for residential purposes. Compact housing clusters can be located in 
proximity to the town center. Several areas with soils suitable for construction of sewage 
lagoons are located nearby. 


Yukon Crossing Service Center, Population 40-80 


According to the analyses of this study, a need will exist for the establishment of a 
center at Yukon Crossing to serve public needs as soon as trans-Alaska oil pipeline 
construction is completed. Study projections assume that the bridge across the Yukon will 
be open to traffic, even if the road to the north will not be open for public access. It is 
anticipated, however, that within a few years the North Slope Road will be open to the 
general public on at least a seasonal basis and at least to the Brooks Range. 


The service center will house functions related primarily to highway use and 
secondarily Yukon River traffic. Tourism and recreation will be the principal economic 
stimuli. It is assumed that tour buses would use facilities at the service center for meals only, 
whether the road to the north were open or the site were used principally as a turnaround 
for trips from Fairbanks. 


A preliminary estimate of employment at Yukon Crossing during the initial few years 
has been made, both on the basis of seasonal (summer) and year-round projections. 
Off-season employment is premised on gas pipeline construction within the BLM corridor 
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and the road north of the Yukon being closed to the public during winter. The employment 
estimates follow: 











Total Seasonal Year-Round 

Employment Function Employment Employment 
Visitor service center 2 0 
General store 4 2, 

(groceries, liquor, curios, hardware, camping supplies, 
post office, communications, etc.) 

Food Service, bar 3 2 
Lodging 4 i 
Outfitter — river tours — flying service 4 0 
Automobile repair, fuel, bulk fuel 3 2 
Boat service and repair in 0 
Public safety (fish and game, state troopers) 2 1 
BLM fire control 3 0 
Highway maintenance 6 3 
Other 3 1 
Total Employment Estimate 35 rz 








Not all of these employees would work at the Yukon Crossing service center. The 
visitor center will probably be located on the south bank of the Yukon, while highway 
maintenance and BLM fire control may be placed in Five-Mile Camp. Personnel employed in 
these operations may be housed at the service center, which should be designated to 
accommodate all persons employed at the center itself. Using only the latter as a base and 
applying the population-to-employment ratios set forth in Chapter 11 would call for 
sufficient initial housing to accommodate about twenty year-round residents and 
twenty-three persons on a seasonal basis. 

In addition to accommodating activities enumerated among employment functions and 
the related housing, the service center complex should include the following facilities in 
conjunction with the initial development stage: 

Airstrip 

Small boat landing 

Barge landing 

Picnic area 

Camper parking 

Truck parking 

Water supply 

Sewage disposal. 

The service center should be developed as a single, integrated facility. This will provide 
the likelihood of quality development during the critical initial stages, when the character of 
development in the area is being established. It will also permit maximum flexibility to 
accommodate unforeseen and changing requirements for space and facilities. A single 
developer (e.g., Doyon Limited) might undertake development of the center under contract 
with the government. 

Service center development is further discussed in the next chapter. 


14-4 





Special Uses and Facilities 


Airstrip. A small airstrip for single-engine planes is proposed for construction as part 
of the initial development of the service center. If possible, it should be so located as 
to permit the taxiing of airplanes to a tiedown facility adjacent to service center 
parking. Larger airplanes will be able to use the Five-Mile Camp airstrip. 

Visitor orientation center. A visitor contact and information center is proposed for 
development on the south bank of the Yukon. Orientation will be provided on travel 
north of the Yukon and construction of the trans-Alaska pipeline. A scenic overlook 
will be provided to view the Yukon River and expanses to the north. 

Campgrounds. A major campground is to be developed south of the river in 
conjunction with the visitor orientation center. A primitive camping area will be 
available on Carlo’s Island along the south side of the river. 

Boat launch. Facilities for launching boats are available on Carlo’s Island on the 
south bank and near the mouth of Woodcamp and west of the bridge (at MOG site) 
on the north bank of the Yukon. All three ramps will be improved. These sites can 
also be used for seaplane landing, with the Woodcamp site being best for this 
purpose. 

Barge landing. Both the MOG and Woodcamp sites are suitable for barge landing. 
For regular barge use, a bulkhead will have to be constructed for tying barges. The 
Yukon River cross section is such as to readily allow for a possible rise and fall 
exceeding 30 feet between high and low river stages. A location along the main 
channel of the Yukon will assure scour of silt. For bulk petroleum, adequate tank 
facilities will need a protective moat, and a pipe with flexible couplings will need to 
be provided. Containerized cargo, if moved in sufficient bulk, would justify a crane 
on the bank. : 

Use of Five-Mile Camp. Highway maintenance and BLM fire control facilities are 
proposed to be located at Five-Mile Camp. 
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CHAPTER 15 


LOCATIONAL AND DEVELOPMENT ANALYSIS 


The concepts underlying planning for Yukon Crossing development are predicated on 
initial establishment of a service center and, as subsequent need arises, future development 
of a permanent community. This chapter, accordingly, concentrates on issues related to the 
location and development of the service center and secondarily deals with pertinent aspects 
of further community development. 


Service Center Locational Considerations 


Following are the principal factors pertinent to determining location of the service 
center at Yukon Crossing: 


The service center will be developed for highway- and river-related services only. It 
will accommodate the functions discussed in the previous chapter, to whit, all 
private facilities and governmental functions involving public contact (e.g., state 
troopers, fish and game personnel) except the visitor orientation center, which will 
be located on the south bank of the Yukon. 

The center will function as a special service node and will not constitute a growth 
node for any future community. 

The service center will be limited in size to accommodate only planned uses. 
Provision should be made for limited expansion to provide services short of 
community development. 

In accordance with projected needs, the service center will function primarily on a 
seasonal basis. 

In view of its basic functions, the service center needs to be located in proximity to 
the highway and the Yukon River. 

The center should be visible to traverlers crossing the Yukon bridge from the south. 
Direct access to the Yukon River should be available for recreational and 
commercial purposes and to provide a “‘feel’’ for the Yukon. 

The service center should be located at least above 50-year flood elevation (305 
feet), preferably above 100-year flood level (310-311 feet). 

At least 5 acres of ground should be available for structures, parking, and related 
uses. 

The service center should be developed as an integrated facility (similar to a 
shopping center). Year-round and seasonal housing could either be part of the basic 
facility or be located in an adjacent separate structure compatible with the basic 
development. Design considerations are discussed below. 


Service Center Location 


Based on these considerations and on site investigations, use of the MOG site on the 
west side of the highway just north of the Yukon River bridge is recommended for the 
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service center. The factors that went into this decision are: 
e The MOG site contains approximately 8 acres of fill at an elevation of 314 to 316 
feet. Several additional acres are filled to above 310 feet and would be suitable for 
parking and other open uses. An adjacent new fill to an elevation of around 315 feet 


is used as a checkpoint for vehicles traveling the North Slope Road. 

e This location requires no new access roads and only minimal additional site 
preparation. This site would need to be extended to the river bank in order to 
provide improved public amenities and to enhance integrity of the site in its 
relationship to the highway, bridge, and river. 

e Two water wells are located on the site, providing a more than adequate water 
supply. 

e Given proper design, as stipulated below, the functions of the developed service 
center will be compatible with adjacent undeveloped flatlands to the west. 

e The site is within easy walking distance and offers ready vehicular access from the 
visitor orientation center and major campground facilities proposed for the south 
bank of the Yukon. 

The only other location considered as meeting criteria for the service center is located 
on the north bank of the Yukon just west of Woodcamp Creek. It was not, however, 
considered as desirable as the MOG site for the following reasons: 

e The Woodcamp site is smaller, about 3 to 5 acres, and is filled to an elevation of 

only 307 to 311 feet. 

e Additional extension and improvement of the pad would be required for effective 
site utilization. 

e The site is located approximately 1,500 feet from the highway. An access road from 
the highway is available, but would require major improvement. 

e Access to the site from the highway requires going under the oil pipeline which is 
elevated approximately 17 feet above the current access road. 

@ No water is available at the site. 

The Woodcamp site is partially screened from the bridge by a line of tall spruce trees along 
the bank, which could be viewed both as an advantage and disadvantage. With design and 
construction in accordance with quality criteria, development on the Woodcamp site could 
blend well into the total landscape, possibly too well to provide contact with the traveling 
public. A further significant factor, one considered as rather negative, was the high density 
of mosquitoes around the Woodcamp site. 

Assuming that the MOG site is used as the public service center, the Woodcamp site 
would be highly suitable for development as a river freight interchange and limited storage 
area. 


Service Center Design Criteria 


The service center occupies a critical location along an essentially scenic highway route, 
as well as being located along the Yukon River adjacent to ecologically pristine areas. Both 
for its own sake and in order to complement the natural environment, development of the 
center must be carefully managed in accordance with strict design criteria. Aside from 
meeting sound engineering and structural standards, it needs to be built in accordance with 
architectural criteria compatible with the area and providing an aesthetically pleasing 
manmade structure or groups of structures. 

The following design considerations appear appropriate to service center design and 
development: : 

e Single building or cluster concept with compatible design. 


e Visual and physical connection of center and its site to the Yukon River. 
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e Take into account prevailing wind, particularly in the winter; minimize energy use; 
prevent or reduce generation of ice fog. 

e Preservation of natural features and vegetation; preserve strip of trees along river, 
except as necessary to provide river access. Introduction of new vegetation on site as 
necessary. 

e At the same time, provide for adequate visibility of facility so as to attract the 

_ traveler without unnecessary signs or other artificial devices. 

e Appropriate screening of parked vehicles from bridge and road view. 

e Modular prefabricated construction may be most appropriate in view of lack of local 
construction materials and in order to take advantage of construction economies; 
modular construction can facilitate ready expansion. However, modular 
development may not be necessary. -Builders could utilize stick-built, logs, or any 
other appropriate materials or methods. Key is compatible quality architecture. 

e Buildings and site development must be designed in response to the dictates of 
climatic, soil, and other special conditions of the site. 

@ Site layout must take into account location of future pipeline or pipelines that may 
be placed on west side of bridge; such facilities would certainly have to be placed on 
the ground, if on west side of the road, so as not to create a visual and physical 
barrier between the public and the service center. 

To effect proper design and development, the Bureau of Land Management or other 
responsible entity will have to write a program for development purposes, specifying use and 
facility requirements for various functions within structures, laying out detailed open-space 
requirements, including parking. A design review process will need to be established and 
criteria for judging quality, adequacy, and desirability of plans and designs agreed upon. It is 
such a “program”’ that would establish requirements such as consideration of the visual 
aspects of structures and open spaces viewed not only from the site, but also from the 
recreation area in the south bank, the bridge, and the highway to the east and north of the 
site. Further considerations could include shape, materials, exterior finish, color, texture, 
volume, and other features, such as envelope zoning. The program or other regulations 
could, and certainly should, specify strict controls over signs, lights, and other features that 
may not only attract but also distract and annoy travelers. 

The design process might well include a design competition functioning under a 
detailed program for development. .A review board can be utilized, consisting of individuals 
capable of judging good design and familiar with arctic conditions, problems of site 
development, and other aspects of the design program. Such a review board could assist in 
making sure designs and developments adequately take into account pertinent requirements, 
public service adequacy, environmental relationships, aesthetic quality, and the like. 

The first step in the design process will be a detailed site analysis of the selected service 
center location and the specification of program and design criteria. 


Planned Land Uses 


The basic policy pursued in planning for Yukon Crossing is minimization of 
community development until actually required. It is in accordance with this policy that the 
service center concept was evolved and criteria for its development established. The 
schematic land-use plans that follow derive from both the alternative development scenarios 
and the uncertainty of projections, as discussed earlier. 

The service center is shown schematically and pictorially in Figures 21 and 22. Under 
the minimum development scenario, the center would constitute the entire scale of future 
growth at Yukon Crossing. Under the most likely and maximum development schemes, the 
service center would function as the first stage of development toward a future small 
community or city. 
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Figure 21. Schematic Land-Use Plans 1 and 2. 
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Figure 22. Aerial View of Service Center Development. 


Subsequent development—if justified by external forces and community growth 
pressures—is represented in the schematic land-use plan and aerial view in Figures 23 and 24. 
Residential nodes marked I/II would be the initial stages of town development; sequence of 
activating these units is not critical to the land-use plan concept. Subsequent dwelling nodes 
are designated III, coming in the city-development phase. Generally, Figures 23 and 24 show 
the maximum development projected under this study. 

As was noted earlier, the service center constitutes a separate node, and this is reflected 
in each of the schematic land-use plans. It does not, as mentioned, provide the base for 
initiation of community nodes. These, as shown on Schematic Land-Use Plan 3, are located 
some distance from the service center on higher ground for each portion of the community 
as it evolves. Residential nodes would be developed only as demonstrated need arose, 
expected to be some years away. Development not directly associated with the service 
center should be permitted north of the Yukon within 3 miles of the river until such time as 
full community development commences. 

As can be seen in the illustrations, the plan maintains thorough segregation between 
projected residential clusters and major potential industrial areas. Such major industrial 
development would be principally river-oriented, and would be located on the north bank of 
the Yukon west of the ponding areas, one mile and more west of the bridge. This location 
provides land for log and other storage that would be readily accessible to the river. At the 
same time, a ridge coming down from the northeast provides for major structures and other 
permanent or high-cost industrial uses above standard project flood level. There is, of 
course, little choice in locating such major industrial uses, since the river and the highway 
provide the principal siting relationales. While industrial and related uses in these lower 
elevations may result in the generation of ice fog, prevailing winds following the river will 
help dissipate ice fog, even while adding to the chill factor in the cold of winter. 


Development Strategies 


Initiation of the service center is the first step in Yukon Crossing community 
development. In order to provide sufficient lead time for establishing necessary services for 
the public once the Yukon bridge is open to general traffic, definitive planning and design 
processes need to be initiated without delay. The service center concept allows for some 
degree of expansion, and the service center could well be the only development stage that 
the future might justify. On the other hand, the types of growth projections discussed 
earlier in this report, possibly as well as others, might materialize and create demand for 
limited or major community expansion. 

Accordingly, planning will have to be a part of a continuing monitoring and decision 
process for Yukon Crossing development. As brought out throughout this report, great 
uncertainties surround the future of a community at the site. However, in the years to 
come, major developmental decisions will be made with respect to such issues as use of the 
North Slope Road, D2 and D1 lands, resource development, and transportation facilities. As 
these occur, whatever aspect of community growth uncertainty can be removed needs to be 
reflected in planning for further development. 

As pointed out earlier, a major purpose of this planning study was to determine 
long-term needs for lands in the Yukon Crossing area. While initial development will be 
small, steps will have to be taken to protect land that may be needed for subsequent growth, 
as well as to set land aside for open space and other public purposes. Toward this end, the 
entire area of possible future community growth and a wide reserve and protective buffer 
should be withheld from disposition, except for possible temporary compatible uses. In 
general, a policy of leasing would be desirable in order to provide flexibility to meet 
changing community growth requirements; this might even be appropriate in first-phase of 
service center development. 
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Figure 24. Aerial View of Maximum Development. 
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